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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a reference 
signal generating method used for read-out operation of 
a memory cell for storing information by utilizing the 
variation of magnetic resistance, and to provide a dummy 

cell. 

SOLUTION: The dummy cell is provided with plural first 
memory cells MC arranged at intersections of plural word 
lines WR0-WR7 and plural first data lines D0-D7 and 
storing either of '1' or '1*. plural first dummy cells 
MCH arranged at intersections of plural work line 
WR0-WR7 and a first dummy data line DOG and storing 
'1'. and plural second dummy cells MCL arranged at 
intersections opf plural word lines WR0-WR7 and a 
second dummy data line DDI and storing '0'. Therefore, a 
MRAM having higher integration, higher reliability, and 
larger capacity than heretofore can be realized. 
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(54) mii^<D^m ^^ttmm 



(57) imm 

-iJ'igU)0~D7O2K;at^ite>n, "1" Xtt" 0" ®<5J 

n*»*ffi«-rsfe«i>©«»®mi;>«*y-b^mci:. mii 
»^ix. "1" «:iaft-rsfc»cDgao^iy^— 

CHtx HuiaSa®'7-Ki^0~WR7fcSg2^5-7*-^ 
«DDl©3!EASK:SS!«-&tVs "0" Sffifitf 
0^2^ 5 — t ;i/MCL i: Miii-r S 




( 2 ) 

1 

;i/k*MiiS-rsc:i:S1^fct-5*#«:^B. 10 
l5^miXlF^2v;i/5^ri/^U-{Cg5j^$*vS^5!*tttlL,ig 20 

v;^^7^i'-^^ASBuIaal&<^)^l7=-^^'i^©-^tBi« 
^v-ii^mmm.WL(Dm 1 7^-i5'i^©-oicHuia^s(4<£ 

#t!l&t-SI^{Cs H3I3«iS©^15'-^'«il©-^t:Buia^l 

3 1 1 ^ci3v^t:. so 

8513^125: Vm2x';i/^ 7- l/^'t>-fc:gE«l^ns^*5/^a LIU 

?,rc:tb(Dmmmy'—S'mt^mic^miy. 4o 

H(ifa^2!*'mblHlS&B:> Hug3^W3i7*-^i^{cgEiSI?n 
B5§3^12ftlFH5ga^2-fe>;^7'-^i^tSi^$ns-lr 



!KrW2 0 0 2-2 2 2589 
2 

|Bl III i: 5 <t d t3 la^ ^ 

Huia^2* 1^ > h $ ^-EiiStt, Huia^l-fe >;^7^-^i^ 

t:mHSmsa*f!lfa«2^tii7*-^«lK:«Kn5S«6©« 

1 / 2 ©«S5i:5&« J;-5 fcS^^tiS.d 

mmmsL<Dm i ^ ^ -fe^K Huffie»©sg i Rvm 2 ^ 

5.-- b;i'©^*x^ti{i. «®©lHliiS«IS!f?&i#oTJ^^^ 

Hui3«is©y- Ki^t«i»©^27=-^'i^ffl3S;SKffi:»t 

«5i3«l««Xtt^2ff^aSga<t^Sfe»©«l!i© 
^2>t*»J-b;i/i:. 

Huiai^oseiT'-^iiiifcgESssfvsili'^^w^ri/ ij^-y- 
rui'-tj-i-x tii8aa»©^7'-ij'itaKgEi^$n«ss5v 

^la^l, ^2StFS5-x';i/^7'l/i/1tlC^i^$tlS$g» 

mmmijRvmz^ k -^—s^i^ai. mfsassto^T^- 

BuiaSStf^^aj biHlSSi: mit3^1-7;i/^:r 1/ ^ it i: Sig-^f 
S *:K)©lim3i7^-^i^i:, 

Bvifa^^^m biiiii&iiB3i3m2-T;i'5^:7-ix i7t)■i:£is^■r 
sfc«)©^2«a7*-^^'^a^:> m^f^^mi^m^ttmm 

ti.S^4-fe>;^5^-^lii:, Buf3^1&tFBut3^2-lr>x 
7^-^$'^^li:K:^i^gr^^,S^l•fe>;^7'>7•i:^ m^m& 

iHii^ i: & 5 i ^ {ciS!^ ^ 

8513^2* V > h ^ ^-iHll^H:. Huia^ZlV^3-ir >Pk 

««5©BS 1 / 2 ©aSKi:;feS i -5 H^^^n. 
Hyga»3* > h ^ ^-la]8Stt^ fl5ia^^*3i7^-4'«Uc 



( 3 ) 

3 

BuH3«»©^lx m2^^V±)K mmmi&<DfBl&V 

imrsm 1 0 1 m^m i h^vnt^ 

Bu83S»®!7- K«J:«a©^7'-tJ'«l©3S^Jc|ftlt 10 
fens Hu83^1XH:^2*t«S83«1-Sfc»©a»©^ 

^ti. i!ri3mmafeffi«-rsfce>©«»©^3ij^^- 

B«t3«a©^7- Hlii:^4^^-7*-<?iia©3E;iRK:lftlt 
^ti. B5f3^2tilfRS331S-rsfe»©«»©^^5— fe 

«al3«»©^l7*-i^ilSltg!«l$n«mv;i/^n/t{^1>- 
fcs 20 

But3«»©^27=-^'«lt:^i^$tiS^v;i/^ri/e7l?- 

ifhxm^m?^mvw\^Kmm^n. so 
immm. 1 1 ] m^m i o ;c*3v%t. 

S533^1SV^2-fe>X7*-i'«Ucg!«iStlS-«r>;^7'> 40 
1 2 ] ggj^Il 1 1 t43V^T^ 

mmmzij i/ > b $ ^-lalBSlix b5I3« 2 WSt'-^III 
^BSPlbfc-rs^attSSi:. l«g3^-b>:;^7^-4'i^K: 50 
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4 

/2©S«tfc^S^4ttSgfc;feWU 

S-&t:^3V^■C^ B3I3m* W > h ^ v-@SSttH«B3^1tt 

®^t*}V>-r> BiitB^l A > h ^ 5 -lp]fSttHuf3^2tt 
ffit'Sjf^ bs Biil3^2* \y>VX ^-M'^Himmmi^m 

3] m^mi 2ic*3v%t, 

Huf3«»©»ls m2^^U-fe;K S5i3«»©^ls m 
2> ^3SV^4y^— b;i/©^n^nO:s i^3l©ilg& 

mm5i.iims&m2mm^iim-r^^t.^nm.ii-riim 

[iS^JSl 4] 0{C;feV%T. 
I333a»©!7- Kllli:»m;S7=-i'i|i|l©2aEjSiCI9!H-& 

Hul3a«®»7- Ki^i:m25i:g7^-^'i^©3£>iati9!ltfe 

Bul3ill7C«7*-^«lc:g!«g$ns ^IJtS^^W^ru ^ 

Bul3^15tS^;»'^7'l'i^-tftt. mfsmmmr-^tSLtz 

Hui3^27t:gv;i/^7-l/^-y-H:. Bug3^2fta7*-i^iSl 

8ul3«St®»i^*'J-fe;K H5f3«ife©^iy^— 
X{iH5g3«»©^2^ 5 — b^l/i^fcS^ S ^RSAJ* S@ 

But3«»©^ 2 ^ ^ y -b;!/, Bui3Si!(©^ 3 ^ ^ — b 
;K X{±H!i83«tR©ie4y$— fe;i/i^fci|-ri.^RIAs* 
SS^fcx :*:RSIe:&bTV>«Bul3Sft©»27^-4'«x 
Bvig3^3i5^^-7'-^l^. XttHul3^4^^^-7^-^igl 

a. mmm2Km7=-'S'm.i^mtk^ix^c:iit:<imt.-r 

t5t3^1SV?82Jt:gv;i/^ru i^-y-©iW^«8S^«iJffll^ 

BulBIEM^^ATKUJ^f^a-^H:, HulBlllStf^S 
v;i/^7'l'i'tt©l&f^tt^?&©J®t--S&»©3t;^A7' K 

i:> l9t3^2SV^^;i/^n/i'-9-©IW^ttJ§^l6iJjB! 
■rsfe«)©*7 Ar K l/:^7' H 



( 4 ) 

5 

Mi:. H«iaiBlA^ATK^;^m^K7'f>'<5XH:B(ilB^ 
5 — * 7 AT K V7.m^ Y'y^ff'^ fci5g3Jt:S* 7 AT K 
b' 7 -f ACD{5jn*^^SS? bttStt^bt- 5 fe«)0 
Jlft* ^ AT K l/;^tftail5I«Si: ?£^tri i: 

[if «JS 1 6 ] n^m 1 5 lC*^V^T. 10 

HulBTCSA^ATKl/J^t^tBIall^ttx H«IBi«:RS©f»ffi!& 

H«f3«IS0^1> ^2^^U-b;K a5f3ais©^is s 
6n*:1fiiS®^2^ ^ — fe;i/i:, 

Bfi831fil»or7-Ki^i:S?S®^47'-^i|g(D3£jiSfclS;W- 30 

e>nfciam©^ 4 y ^ — fe;i'i:. 

ttIg3S»©^3XV«e47'-;J'iafc«i^$nS^3v;i/ 40 
Bu§3^f8[©^45^-^«iliiiH5E^4v;i/^7"u^-tJ-S^ 50 
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Hfi8B^mv^3^tjl7*-^i^i:©raK:g!iBII$ns^l>c 
aul3^2S.tF^4«a7^-iJ')iat©Kt:gEi^$nS^X 

HfFi3^i»vS2fta7=-ij'iiacg!i^$n5BissE*a b 

HugBltSt©^!^^ 5 — b^l/iiHulffltao^y ^ — b;i/ 

H:. Sv^{c:ffl1S©g3ttfff^*s*§iitn> 
B5g3«IS©^3y 5 — 1 H«g3«IS©^^^ 
tt, SV^{ctaif©83iS«f64^«§a*ti. 
ailK^l^^^-T^-t^iglH:. t!rg3Sl2v;i/^7'UtJ^-y-§:fr 

[W*JS 1 9 ] 1 8 lC:feV%T. 

BulB^l^-f f ^tt. BiiiaaSC©^ 2 XH:^ 4 ^ * -b 

Hgia^Z^^-f Hug31«IS!c®^lXH:^3^^U-b;i/ 
©{BjniPA^ ^. i31S««AsiSi^*^a$n5«^t;t >tt,«i: 

im^m 2 0 ] If 1 9 {z43t^-c> 

$ns«l* V > b ^ ^-HSSts Sti§3^#tji7=-^'i^ 
KgSigg$*lStl2AV>b^-7-lilSSJ:. «5f3^lAV> 

>^T>7'i:<&^5^> 

By!3m2m^aibiagS(±. B5l3^3*ta7^-^'«il{cgEi^ 
$n-5^3*U>h?7-|lIKi:x 85f3^4«a7^-^' 
iafcg?iK$nslg43tjU>h5 7-|ilB&i:. 8983^3* 
l/> h 5 7-[5iESlc^iSg$ns^3-b>;^7^-^J'i^i:. 
1513^ 4 * 1/ > h $ ^-iaiS&{cge^$nsil4 -b 
-^-Hi:. Bui3^3;RV^4-fe>::^7=-^«|lcS^$n 
5^ 2 •b>;^T>ri:*^trci i:?&#aS[i:-r-5*3?«:S 

e. 

[if ^11 2 1] tf*^2 0^^:feV^T^ 



( 5 ) 
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im^ 2 3 ] m^m i ^c*5v^T^ 

5,—- b;KZ)^ti-ent±^ v^i/i^T.^ iiml^Vpytf:^ 

^ tittJlJgElS^FnfcMTJ (V4^;^7^^ y • h • 10 

e. 

[000 1] 
[0 0 0 2] 

[iife^cDfitS] ^iP^^^-aii/i^ b 'j*^' • (f 20 

eRAM) ■^^^vS'i^^UCft^^nSJid^t^SI 

•fey^ •;^*'J (MRAM) ©ra^i)S55:$^^tV^5o MR 

(MR) J;iq^ttnSlK^«*i^<b**s«£3t50^^ 
> (MTJ) }R^©P8«i:. ■tCDMRAM'vCD|Sffl3&«ilt 

(SRAM) 3e^cDii53i^«^^«^i&f^**orti-CN dra 
fc»x MRAMH:ifelttftpi*U©«:*j««i:bT*^l;: 
[0 0 0 3] MTJJR^Ji, ia3K^-r<totr. -OCD 

s^astti^iiFBL fcFXL iKDfi^izmmmifim.^ fif:i^m 

FXLCDJK{t©[Sl §3!)J5)cB]AMF2T-^-r J; O t a^^nx 

n\iM1&mmi:.i3i^, c©J;^)feMTJ|g^$jSfflb 

feMRAMttx T-f "f-'-Y f-x -fV 

:^i/3:h;i/ • V'J >;/ K-J^t^— h • ^—^-y-V • * 

J^-X^ mmMin'^fHmn (2000^) (IEBE Intem 
ational Solid-State Circuits(k>nference, DIGEST OF 
TECHNICAL PAPEBS. pp. 128-129, 2000. {^TTf^:^ 50 
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• '^-/^-X®^130H<)»«>^131M (felT-ett*i«2 i: 

^■To ) T•^E'^e.t^■rv^s. ^ft.^>^c:*5v^T*»^ n@© 

MT J^? i: US® >5^;^i'*Sifi?lJg!ij^^nfc«lJ5K 

S^^'J■fe;^©S>^fig^:b■t^^s„ aj>?$tifep{tu 

©SS^MCSBEtfgjJjP^n^ SSMStitCjESbTT^-iJ'i^ 
Vxmmmm^tkmi-?> c: i: t J: O 83*imai)*S& 

[0004] 

T M T J ^?©JS?H tc «£E S BlAa t- 5 C t i »} 
■rssmS3^b-tC>-5. CldT-ttx MT J^?^AJI3ttm 
«* 0* SfiiJt bt V^ S«^t:««*t«fiS. ffiS**** 1' * 
b t V> 5a-&H(Sffitn;tt® t Sfe S t) © t bT V^ 5 , 
CI©I^> l31)ltil^'l*^«^$bTlx5^*y-b>»I/*0fe* 
aibTme)*lSSSEID(l)H:. f3^tt»Sl'0'&^bTV^ 
s y ^ U •fe;i/^fe^»HJ bT#e>*iSflS5lD(0) J: t) 

©&»k:> MRAMa:SS5!)i|iibI&f^tr43V>T— ^^©Bgs 
^*s5febs. -:^®fiifSi?fes^5^tlibM^ii» 

m-VZ. MT J®MRASgSc4->'^— b> hT-fe:5fe» 

bv>;is-e*s. 

[0 0 0 5] c:ne>©Egs^^jfe-r-i.fc»fcx :!ciKi-e 

^ U -fe^l/fC 2 {@©M T J 2 {@® h ^ >2;x<5' 

T-^^S^n-s^^/'f >-fe;i/?5riC&»fflb-rv^So ci®*S5; 
TH:, ->t^';-fe;i/®f3«tiS«K:iSbTffl1«®^5SittlbM 
^tff#6ns®TN f»^®^sij#ss-e*Dx «^fi* 
;*;tv^o b*»U ;^^«J-fe>>i/®afAs-<glC!5:S®T-, 

*rbT*it2"?B:x p«^yHr;i/i:Plbl<ffl®MTJ«^ 
i: na®h^>i^;^i'T-filfiK$tiaU7Ti/>;^ - ir^w 

§T7-K«|«^Cg^gbT#fi3^a^^^^bTV^S, Cl® 

*u-fe;nc^bSi|$i4tt?>-o&*#iiab«:<)S?.. njfta 

^*^^*^tl«:V^fc«)«^S^Sffi»®y ^ U -lr;i/®f3« 

fct)®-efc5. 

[0 0 0 6] *^W®^-®»Mtt, *SS^<#MM^ 
^^4^5^*'$— fe;i/S*l«bTx l<0®MTJ^^^fc 
1 {@© h 7 > i^:^^-cm^^ti^:^'^ 'J -fe;i'{c«j^$n 
fcl3i)Sff«*iEfl6fc:Sl555(^a^c:t"CfcS. ^-fc, 
•J ■b;i'fcy 5 — b;i/®3R:&*g«iqrig5&«t»#;« 
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v^:*:§fiM R A M *SIS-r 5 c i: C s . 
[0 0 0 7] 

[0008] 

[^BiCD^CDJKffi] <SIJfSfi^l>l<HcDMTJ|g^i: 

^>JCD— ^f!lt?fei.o 0120:. iai3{Cg^^nS 

^^UTl/'TMARCD— |fSSS^Ufc*>CDT-feS. StC, 20 
Eltt. Ell 2fc:43»S;>t^»J:ros'i'BlKCD-W*g^ 

^-t^MUXUl^ HUXLl. HUXUD. NOXU). ftgj&.fS^'lBlESWCUU 
WCLU «§i2,i?»lHl!iSDWUl> Sfec^^tiJ blHlSSRDCl?£* 

-b;i'MCi:|fiIb«fJi©r:oo^^U-b;MfClN MCH^feMJUC 
^««*^n^tt«^bfcn-D©-fe;UlCL. MCHSrtSte^bf 30 

[0 0 0 9] ;>t^»;'fe;V7l"fMCA{±, 8x8tf^yh©^ 

(±8*) (D'r-i^mj (j=0. -> 7) i:®3S^!^t:-?n-e 

iJ'ifgDDO. DDli:©2g)SlC, <>«^';-fe->MICi:PH>«|ig©- 40 

[0 0 10] 9— b* K^'f /<!7v-<wDAi±. 

IBc (c:c:-CB:8ffi) ©!7-K K^^f >'t-e«|jsg$*v o^; 
— K T K 1/ ;^DXB trv-i ©jffli>'^;^ABSt/;S bTlggSt 

OC-HJUl^^^felgl&l-S. «l&©'7-K)^JiSg3^aib 
»7-Ki^WRk (k=0. 7) ^XV^m^ji.^'P-l^mPilk 
(k=0, "N 7) T-*n-en«llr!G$*i. S#ii*»7- KiMl 

J^DXBH:, a»©D>>7^n-H©^XBk (k=Ox 7) f 50 
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«^$JxSo 7W-fftiW-'^;^SH:tSS!l©S&5 
bfeM^*sg!i|^^nTV^St)©i:^S. Tiz-f^iJ^y^p^ 

[0 0 11] -^jv^yu^imnaiu MoxLiii^^>;-fe;i/ 

Ti&f^-rs. — *©x';i/^n/^-y-Muxui{±. ^m^^- 

^J' iSIDS t ^IS©7^-^ i: © K «c tvfclgi&ffl 
(CCnfH:8ffl) ©>^-f y^SBW (JWTx 1Sf*©fe»v 
;i/f'7"Pi}'-y-t*l©;^'f ^y^^*k:;^>r y^i:of^*s. fb 

i:^Sc©7^-^J'ilSDji:©M{cBB«$nfcm»<i (CCT- 
a:8i@) ©;:^>f >i>^SRBi:> Sgii^Jta^'-PTOWli: 
ajg(©7*-^5^i^ji:©ra{cEg$nfe«tgc<B (cid-ea: 
8f@) ©X'f >y^SWi:-C-#^^ns. Bti#®^-r 'f^SE 

S#?-i-S7*-iJ'«aDi:ge»S(4VSSi:©Ji5iK?SfJ8a8fb. ^ 

y-KwcoMfc^gegl-rSo 

[0 0 12] v^i/^ri/if-y-Mimn). muxldb:^^^— fe;i/ 
rV'fDCAi©s8«8t:-en^*iffiB$n. sv^c^s^tb 

Tl&#-ri)o — *©v;i'^7*P^-tH!UXUDtt. «3l7^- 
^m^i::i^K—'7'—ifmw. DDli:©MJcBBB$nfe2 

KTKl'J^DYMKjffiibT. iJ^5-5*-iJ'i®D0. DDli:^^ 

tJ'j^si:^gii^l-So flb:&©-=?';i'^7'v^7+muxL 
Dtt. g^%SteVSSi:^^-7^-^i^D0. DDii:©P^{;:E 
S?nfc2jl©:X'f «y^SRBi:. gE«S(fl[VSSi:^r5-7^ 

YMCjsSbTx 7*— ^iHlDDO. DDli:g!J6SfiirVSSi: 

©g?i^*jS»f^So ^#©X'f s^^Stfti. A;»j$nfc* 
vA5^3— KTH^::^DYMCj55l:--C> ^^5— 7=^-^'iCTD0 

y*J7.^xmWi.^ix. y->^-Ki-r>K©«sfciiB&© 
W^fc J; o Tigi^^*® is^JjB $ n . 
[0 0 13] Sta*|HlBSWCUK WCLltts v;!/^^^^ 

t>tt2vMcM%«tb'ri6#-r5. «#3ii^iagStfCHm. 
-f fmf^TjmL}^ bT^t atT^-^'iSgDs^ffiar b> 

»^a55('|5ISSWCLltt, A*$*lfeA^AajRM^S, 
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[0 0 14] mn^XM'Sm^fA.. Xi3-^ixkrr\/^U 

[0 0 15] ^*';-b;wic©iHiE&«i«fcov>-cia 
2K:^^ev^i!i?§•rs. feiaaiai t5^Lfcpt*u-fe;wiC(Z) 

trtOmBSta^-^jj^ L/fc 1 <®OM T J^^MTJi: 1 <®CDNKO 
S^5>i'>^^5'Nl•C•«fig$^^■rv^i). ^^A. Btt. 03 

[0 0 16] cicDJ:d5&:«JESt:43ttS;<*';-fe;i/CD»ft 
^'NlAs#3i-rsci:lc:J;D7'-^5')^ji:ge«im(SiVSSr^ 

«^ $ n-r s 0 3 ^ u fc^iKfSi*JiFEL©m:«rifiiAMF 

MTJSg^i^igSlitJK.Igl?'' l^x MTJ^?*sigffiin; 

ttss-e" 0" fc-rs, sBflsmsr 1* fell&atf«^^ 7* 

-1J'i^jK:^«cWADLO|SI#{c:«^iSA^^it^^T^ ^-©iSI^ 

^©ig«, mwmmm.. FXL©fiai<b7&i5#sv>c5pfT 
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[0 0 1 7] ISi5(±. SISd!»ttibl5]igBDCl®|l]ES«l^«^ 
UT*5Dx A^AStRBSSYSWl. rU^-^-i^HKSPCE 

I. >'Wr^®»BCl-t«|j5RgrnS. ElUC^pUfc 

TW>f*jffliMp^ABS®t>Tx ru^^— s^-f^— 
[0 0 18] •T^}'f--7—vmfszmiSBmv=y'>V7.9 

N71s N72x N73T-:^J5S:$*ITV\S. •en-€'n®^^- h C 

sii^^tife:?''; ^i'-j'-f ^-:?';j/m^BQAJa®a£EVD 
^/7.=T~^mi. DBs^%e{ivssic:/u^-v-s^-r 

«aDT. DB®«(4S^b<t--5»«*sf#6>nS, 

[0 0 19] ■b>;^7'>:7SAB:x raosh^ Vi^y^-JTS 

U P82i:NM0Sh^>i^X^'N8U N82-C-^fife$tl5i^D;^ 
ii^);y)\>m=y^y^mh^s «aS3g»fffl®X-< '^^T-feS 
FMOSh^Vi^J^^PSS-Ci^fig^nS, hv>s;x^'P83® 
-5^- h JCgEiK^nfc-fe >:^T> :rjeiftM^SDP<»sSe«im 
tstVSSlclgi&^ixSi:, h^>i';^^'P83*iJil31b, mM 
mwmif'Y^VJT.ifYZU P82©y-;^tctt«&^n 
So c::©J:-5fcbT-fe>:^7>rs«14<b-rscii:lcj; 
»), •feVJ^T^-d'illDT. DBK^afebfcflS/hSffill^lili 

T. DBHtx rU^-V-S^HSSPCEQtCt-oTgSttflfiiVSSJc: 
rU^^— S?SnS©tx h9>S?>^4'H8U H82©^>'— 
b-V— :^|!BaEtt-en-en0Vi:5S:5. b&*s^T> h 

N82AS:t7^^^icfe5©-ex gE«b«evs 
^®s^*ewb■rv^s. 

[0 0 2 0] * ^ AM^^HBSYSWHiNMOS h 7 > S^JJ^^'NS 
1. N92T-«lfig*n> y-h{C*7i^jlJ?fg^YSAs-€-n 
^nAAr^tiS. *fcx b7>$^;^^N91©v-;^H:-fe 
>:x5*— ^IUDT. Hl/>f >H:gS*tBb7'-^igltlOTt:* 

n-en^iSs^ns. ^e)^^ h-7>i>;^ij'N92ov— ;^ 

tt-fe >::<5=-^J'i^B. h* Iz-f >{igfe«»)^Hd b7^-<$'i^0B 

=f—9msi^ DBK:K*Hj$nfc7*-^*sfe»fflb5*-i' 

ijiBOT. E0Bt3HRe5ttt*-r5^i:A^T-$5, 
[0021] ^-[HlBSCMtt. PMOS h ^ y^JT. 

^'P4U P42, P43. P44T-«^$n-CV^S. Y^y^VTs^ 
P4U P42©^- h i: b ^ 1/ ^P41© H l"f > * rtSP 
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P43^ P44ttx v-7.\zmmm&yj>i>. ^-hi^m^mi^ 

jfet)^ f7>i^:^rJ'P4l. P42fc-ttveniS5iJSiKt-S. 
3. P44As^a bt A 1^ > b $ 7-iaiSCM*sS14fb$n 

:s>. cid-e, b7V5?;^-j'P4i, P42cD'y-h&-en^n 

iHju-^fefcBfiSU $6.1;: hv>5?::^^P43. P44®y- 

h7>S?;^^P41®V~;^-b'l/'f vfflfciSEnsfiSKiil^ 

[0 0 2 2] *V>b ^^-m^CMDltt. PMOSh^Vi' 
P^^'PSK P52. P53. P54. P55, P56fM5£Sn5. 
>i?>^4'P51> P53. P54, PSe***^^ h^^-HBSCMK: 
h^>i?>^^P41. P42x P43^ P44t-^ H-etvM^^ 
fS. hv>S^^i5'P5U P52> P53®'y-bi:hv>2^ 
y^^'PSl. P52CDb-V-f >*rtSPtta7*-i'3^SK:gEiK 
U h5>5^::^^'P53cD KV"f >^-fe>::^5^— ^i^BtC 
mUT^o $<?>{C> b^>i?:^^P54, P55, P56B:. V 20 
— ;^ tm2g«£Em h t^SS^S^W b$iJfflJM^KEB** 
n-enA:^7bfeSji^«iffl:5C'f y^-CfeDs h'5'>if7. 
if?5U P52^ P53fc^tv^niS^Jg^i^1-S<. bfei^^ 

ifeSteVSSfcjESl^nSi:, h^>5^;^4'P54. P55. P56 

)bS3iabr*v>>5 5— HiaajDitfsitYb^nso 

C-e. h^V^j^liJ'PSl. P52. P53®'y— hSr 
;x^P41. P42i:^n^niB]b>J-^lc:jgj^U $?>t:b7 
>2;>^^P54h P55, P56<0^r— h<&f5>i?;x^P43, P4 

*) b< tt' c *«^-r s-^ * u -b;i/K:«snsajgiD(i)* 
b < ttiD(o)® sKtf rafflti&s J; d ^mmm-cib 

[ 0 0 2 3 1 >'^'f T;:^|5JS§BCmNM0S h ^>i>:;x,i^mU 

fe^ I'^yifT.ifMU N62oy-ht>'W7';^«flEVBl 
^S-tn-^-nSlAD-r-So /t^T^^aEVBltt, ^g^lCDFig 
ure 7.2.5{c:^$i^•C^-^2►J;•5^5l/WT;^ ♦ 3> hP— 

S i: ©MO«(5ill3!)S#MSffiVref {3 & S <t ^ {C»JW^ 
5. #MSffVreftt> MT J^?HTJ{CSlAD$tl5«ffi 
*SJi5<>5:e>)a^v^i^«cfi«£E^c:@S$^^T43Q^ ^jSt^ 50 
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*5V^T%.^ SE^bfcMRfiiLtfff&nSAdCWffll-r-S^: 

7 >s;;^^'N6ii:^b:g* i: U -y- b ^ 

iJ'H61<5!)-flgK:Jl^Bgfi>ClfcfcJ:>)> h^>2?>^^F62cr) 

:^->«t^^Sr^v>J?::^^$'N61CDl/2^;btV^S. *fc. 

->liRscDg^«gfi^&^t®7=-^'iia)Si:plbi:b^ ^^jit^ 

S«S£EVDDJ:^*ji7^-^«SDSi:®WO-lgf. 

E!^actn;Sl/2fct-5o ^©<k-5«:>'WT;^lHlSSBCl©;^ 

Sn«E5fe^b<-rsci:5&*'CSS. ^5— fe;iDC 
jsS b-c X U •fe;wict:iteti a miSi: |il btt©S 

10 0 2 4] ^fe^r, ^a^j^m bBssnDcitc ^z^mm^m 

p<^u■fe;^As|a^Sfta'o'S«itb•r^.^T, mt 
tm^o a»SIDS(l)fi, IDS{0)J:f)*,:;^g*:<»ffeS. 

bT v^ s -o©;.< * v ±mcfi. ncLifimm 

IES=IDS(0)+IDS(1) (SCI) 

[0 0 2 51 fe^±©f2^*fflv^5i:^ BSti^bfc-* 
Mi:Plbtt©mJKiDS(l)*fcB:iDS(0)T-fe>;^7^-^'«l 

m^^mn. fl!i:*©*i'>h$7-cMDiiaKtts 

7^-^'ims(c?m-s«ss©i|i^©ls©«?5ms/2r-t > 

{cjsSb-C^^>;-fe;wiC{c:iSixa«iS©^i&fii[T-fe»)s E 
4fc:5^b*:J;a«tll^go#MM^IfiEFK:fflS1-S. dc: 

X\ •t>y(.9'~^mT. DB©ft^^^fiAs^bV^^b©i:b 

«■ctss^^/^gfv^ tigers. Au^h^^- 

m^izmti^mmiis ®m©fe»fcsfi<b$tifci*«*» 
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-rtB^O-fe v;^?*— ^eDTODSEEVOKDH:, 
VDT(1)= (IDS(l)xT) /CD • • • (SC2) 

>;X7*-^'i||U)B©SffVDBIi (sSl) 3&»e>. 
VDB= [ (IBS/2) XT] /CD 

= [ (IDS(0)+IDS(1)) XT] / (2XCD) • • (SC3) 
«• 1* fe^a^tt-fS-^oSl^lHum^Avm, 

AV1=VDT(1)-VDB 10 
= [ (IDS(O)-IDS(l)) XT] / (2XCD) • • (S5i4) 

VDT(0)= (IDS(O)XT) /CD (5S;5) 

i:*fcri:*JT?&So J:t5-Cx (SCS) (^5) *»e>. 

ATO=VDT(0)-VDB 

=- [ (IDS(O)-IDS(l)) XT] / (2XCD) • • (SC6) 

t.m-rztifix-§?>, 

[0 0 2 6] W±3&»e.. 5^— Jt2?*l©*U>h59 20 

-IllsscMDl?£ffl^^•r^ iE<D2m<Dm^mvmmDS(.i). 
(Si 4) (^6) fcg^ufc<td&iEM®tt*^aibm^^ 

tP82©Ki&ie:t;AS;fc;S < D> ±>7.y'—$'fmifim. 

mmmwiK -fe t*— ^ iSDB*«g?*&sffivssK: n-en 

:^^-^'«ia)Ti:DBfc(omti^<)S:feS<«tStctJevv -fe> 30 
h^>S^>C4'P814:H82©|gS&te:^*' 

y'—i'U DBAJ«M«ffiVDDt:-en^*Xlffii&$tlSo 

T. DB$iili«EVDD^ :&»g!lliiS(i^vss(cii@-r % c 2: 

[0 0 2 71ia6B:x E 1 {c:S^bfc-x';i/^7'V^^tfllUXU 
1^ HUXLK HUXUD. HUXLD^ Hgj^t^fllggWCUU WCL1> ^ 
?-S§a*lHlgSDWUl©@8S#l)«^*^bTV>S. JjlT 
-CJi^-r, v;i/5^7'b^1fMimJl, MUXLl. MOXUD. MUXLD 40 

5 (3=o> Is -x 7) xmm^fii>o hv>s?;^i?Niij© 

-y- h {c:liM*&-r5*7 AT' K I'^^M^YMTj (j=Ox K , 

7) v;i/5^?'l/i'lrtlUXLia:. site 

^ b feX ^SRBtc3^f&-r S 8 <B<DNMOS b 5 > 
13j (j=0. K 7) iL. iaiCg%b&;^-f y^swtc^tt 
fBt-S8<lcr)NM0Sb^>S^^^'N14j (j=0. U 7) 

A^ATKU^fi^YMBj (j=0> 1. "N 7) x h7>S^ 50 
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(j=Ox Is •••> 7) *s-fn-enA*$ns. cc-e, * 

^AT'Kl/J^M^YMTj, YMBj\ ¥MWj©#>^tt. 0 1 {Cm 

■rs. 

[0 0 2 8] t.r. nimm<om'^. jd^ArKuxe 

^YMTj, mjlfimmmm&S, ^vA^H^^^fi^YMBj 

**s©SBEVDDfc-en-e*i«^3Fns h ^ ^s^^^^^nh 

j, N14jAJ;t7«®s b^>s;;^^'N13j*53|->«SI2:)S: 

7^-^iiaD0A5S*i$nfciS5^ttlbli6f^©ffi^. A^A7 
K^;^M^niTOAsSj®f|flEVDD. *5AT Kl/XM^YMB 
0, YMWO*s»JfeStivsst:^n^nigl!;^ns h^>y:x. 
^'N110*s:t>*tJ®x b7>S^^^'N130. N140*s:t7tt^ 
i:55:sc:i:{c:j;t), 7*-;J'i^0S^^a7^-^'iiaDSfc:g?i^ 
^S. b*:*s-3Tx jtty-fe;WICC«E*lSSSS*tta7* 

;^e^fYMTOx YM»ro*ss®amvDDs a^athuxm^y 

MB0A«g?iJbSi4VSSfc-tn^nig»3r*ix h 7 >S?>C^'H1 
10. nAOifi:t>^m. \-'^>i^7,^m30ifi:tyi^mtf3i 
SCiiHJ;!?. 7^-^iSD0S^tii7^-iJ'i^Si5J;Vfi§ 

a^^ttay-KTOOMfcg^^ii-rs- bfej&Jo-r, ssibfe 

^ y5^SRW{Cjt*/;&^S2<i©NM0Sh7>i'>^4'N120. N12 

ix-mm^ti^o h^>2^;^tJ^Ni2o, Ni2i©y— bfctt 

*^ATKl/;^M^YMDTASA;^^tl5o 
MUXLDti, H 1 t^nbfc:^'/' ^y^SRBt:?tJ&-r5 2i@©NM 
0Sh7>S^;^^'N150. N151i:> 01{C^bfe>^-f v^Stf 
K:?tJ(6-r « 2 <® ©HMOS h ? >S?>^^'N190. NlSlTfSlJlK? 
n-5o b-7 VS;:^^N150x NlSlC-y— Mctt^^ATb- 
VX^^YMDB, h^>i^;^^'N190s N191©y-hK:(iA 

^A7'Kv;:^«^YMDW3&s-en-?'nA:**ns. 

p!;^ATHU:^«^YMDTs YMDB. YMDWC^S-^tt. 0 1 {C 
^b*:*^A7=:3— Kl/:^DYM©ffOM^T-fe»)s 

«&f^{c*sb-c^^^-7^-^i^Do, wKDmm^m^. w 
[0 0 3 0] nm^m<Dm-^. a^atkv^m 

0, H121, 11190. H191i>5;i-7tt®. h ^ >i?:^^H150, N 

DDi^g^Jfef So i>:{cig^^*^Uib!S;^©®^. f'-'S^mj 
©ttJ©— oAs®lR$ix?.©lc:jiBbT. AvATHV:^!! 
^niDT*sS«S£EVDD. *7 AT K l/>^e^YMDB. YMDW 

0> Nl21tf:*>*^^. h7>5^>^^'»150. N151. N190, H 
191)E|S;*-7^^^i:)&SC:i:K:J;t). ^^-7^-^J'i^D0:fe 
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1/:^<1^YMDT, YMDWtfSlimEVDD^ * ^ A T K I'y^^g 
^YHDBASg?*«{4VSS{c:^ix^nigl6$tl. h3>i^7. 
^H120^ N121, H190^ H19l3&S:;t b^>i^;^^J'Nl 

««Koia*3&s-eti^n$5WU)k ADH6D:«ri^ic3&so-ex 

[0 0 3 1] ^6tltitV\ «tii«i5»i|5IlgWCUl, TO 

*-r. iisii«^iiisswcum> PMosh-^vs^x^pieu pi 

62. tl63^iiimOSh'^>i^7,^mU H162x N163, Kl 

M^wET. WEB, yv^-i—i^H ^-y^ji^m^ma^xti^ 
K was* g y - pwDB. b t A V AS^«^s 

S-etv-etlg^M^S. h^>i^;^^'P16U P162. 

H161. M162*-tti-enifi^Jg?i^-rsc:4:tJ:»). i'D-j' 

©7'-3'A*Jia^T-fe*h7>S?:^^'P162, N1620^;"- 

i'Piei, N161CD V 'f > n^tjiT*— j^s^ n^n 

gE«fe-r«- h7yS'>liJ'P163fcH163CD*'*B:, 

^•wDB^:a;^^^T•fe•s^t®7^-^i^s®7• 
y-hfc:*7AStRM^s. NieacDy-htTT'y^-i' 
[0 0 3 2] »&ii»^iBis§wcLia:, mmhtcm^^^^m 

3i»ss&s. ^-t::. h7>S';^^'Nl64ov-:;^£#§a 
<'^-:$'©7=-i5'A:tjJg?t-fe2. h7>S^;^^P162, N162 

>^;J'P161, N161© Kl/'f l^^m&jL^i^m^— KWCOMIC 
^ig|-rs. ^E3C> b^>2;;^^^H163(0^i'-b{c«gii 
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[0 0 3 3] mmvi.m<Dm^. s§a.<^iaesNcui 
smvDDfc-t*t-e*iiES6$n> h^vs^y^^^pwi, ni6i 

10 m^^>^>i>:^i>n6U N161*5:^7*t®, N163AS;r> 

[0 0 3 4] ifetc, m^mv&ifcom'^. m^j^^mm 

^ii. h^>t^;^^?UU N161. N163i^3^7ttJgi:)^:S 
ci:CJ:»)x «ta*5(^IllBSWCUl©ai:tr^iiS«JrtK.®k-r 
S. S#a^^^llESWCLl^c:43V^T^ h-5V5^:^^Pl 

6U H161*S5^7*^,«^ N1633!)S:^>««t^^$nSCfc 
20 {CJ;?3. «gii»^tta>'-KWCOM^g!*-rs. 

[0 0 3 5] $e,ic. m^7h^mp(om'^. 

^©L§V^m£Ei:■rSi:, VDH^VDD+VTHN-e*>5, ) x 

«§ii55(^$ij«sns^wET*sfiiig«iEVDD, m^ji^^mmm^ 

WEEfcT*';^^— ^'f r;i/M^EQ7bs^%mflrVSSK:-^ 

>n—^i^m>&im.n. b^>5;:^iJ'Pi63. mzifi^y 
ttSSfcJ&S, ^©iW^lcJ;?}. mSSflEVDDfcgyftSfiiV 

30 sstcF^tc. sta^^msswcois wcu. 

tl-eilS«&«ffiVSS. «i®m£EVDDKIgi&t-S:©^, #s 
a««*'IlIS&WCUllc:*}JtS h 5' >i'^^J'P162i:Sga5^»Jffli 
HSSWLUCiSttS b9>s;;^iJ'N162Sai®$-&T. mSi 

J: SS?bfe^ ^ U -fe^WICtclBlSWffi' 1' 

40 £EVDD. mmm^^izmi^iWi^. m^ii^mmmi 

{C*5{tS h ^ >5^:5C^N162fc»%ii5?/^^JMiI«§WCLl{C*} 
Jt5 h^>i?:^^'P162^^a$-a-r. 3itf?Lfc7^-^5'i^ 
Dt:5icSiADH©iqit©«S5^^^-r-5c:t{c:J;!3, Mtl^b 
fc^ ^ U -fe^MICCSBfigWffi' 0' *##atr. 
[00 3 6] y 5 -tf^ii^^iaSSDWUltt, ft?^ffiPM0S h 
^^'^X^'PISU P182i:, rU5^V— S^fflNM0Sb^>$? 
J^^'NISI, N182-e«)«$ns. h^^i^y^^'PWU P182 

U-r >*#tii7=-;5'imS{3^i^t-S. *fex Y^>V7. 
50 ^J'NISI, H182©y-ht:rU5^^— t;-f ^— r^WP^E 
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[0 0 3 7] SS5?<'ffibl&f^CDS^. rU^^-S^ 

>^^H18U H182<|S*7ttS8l:i&S. SSSi 
»liei»CUli:l^b<t-5K:x 4^^-#$ii*Ial8SDiroi6DHi 

82®y-hij-ifes hv>2;:^^'Pi6ii:Pib>j-^icjen^ 

tiM&ir^. SfeCx i«itKh^>S?:^^H161*5J:mil 
63CDy-bi|-as*5Rlb©»^. h7>S?;^^'H18K H182 

coy— hftS b 7 VS^J^iJ'NieiiJiinilSSfcRI CSS? 
U y-h*i*h^>S^;^^N161tN163®y-h 

[0 0 3 8] ^ i>izm^jL^mi^<Dm^. 
*ii»Di»uicDm*tt, tSi^m\ymi¥<om^tm\^^'^ 

FRL©sa[^b:i^ SSte^ 4 © C 'i>S*:JK# S S 

liiKBDClt:tti:*j-r5:ii:*»"CSS. 

©flJ-Ctt*: < mijiU^i^mil-tz^ D >y ^ h • >7t- 

^>S^:^iJ'P16U Nl6lotem^St:ai$ij^Sc:i:*s-C-g 

-fe;vMCt*j»5IB1t«a©5!!£«S:B6 < i:*^^ # 
[0 0 3 91 ^5-||ga*ll^aDWHlK:*5V^T^ 

t)> v;j/f=-7'U^'-tttflJXUD, MUXLD©iftB^T'j£'^fc<t^ 

fcis^csfio 2 fg©is^gfS5£»a5'-i'ms{c«^t- 
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Dc©m^4i^«*»?>^ m^^^i^rz^otmmo^mm^ 

fcl^atgEJftf c:ne>SgE«g-r si^t. 

10 bTVA«. bfe*»oTs fe;M)ct*>Mtssaitfji*a 

©)tei®&B5<'Cli:AJ-e§5. 

[0 0 4 0] |2|7tt, r7-H h-^'fytT'l/'fWDASMfig 
■t-S'7~KK^-f/^*g^bT*it)^ g|*abl7-h*ISWR 

b K ^ 'f -'tWRDB:. PMOS h 7 > :^ iJ'P21. P22 i:NMOS h 
9>S?;^^H2U N22-^«fJ583fnfeN0RI5ISS-e*S. -:^r 
(DXtii^^X'tb^ hv>i?^^P2U N21©y-hK:jbr/it> 

20 :tjiS?-C-fe5 h5>i?;^^P22. N22©y-h{C»&ii.55n 

pe^wETtt. la 1 ts^ bfcT' u sijffli>'^;^s©fti©— 

31i;NM0Sh7>S^^iJ'N31"e«fig3r*lS. SV^KttJlJgE 
fIbT, b^>i^X^P31©y-^{C«®®£EVDD<feA:*7 

Si^-rS. h^>S?>l^J'P31®y-h{C«fSi^S 
D'>7*^-^«M^^^XBk. h5>s?>c^N3l©y-hfcSS 
30 ii«^MfflIO^WET^^n-engE«gt-S. :i©'7-KF-5 

[0 0 4 1] sjsdf^^mbsrf^oig^. ^^Ti^mm 

N22tt;t b, h ^ > i^;^ ^P22AS3ia bt h 
^ >S^:?i^J'P21t:«®SffiVDDAs«if&$tl5 CiiiiZ^t)f^ 
*jabK7-</tWtD4s«tt^b$nSo bfc**oTx k#B 
©y- ^•«IASS»^$i^T«©«£EVDDi:!5:■^•^:V^SCr 

40 S®i5*ffib'7-Kmk*«««EEVDDfcSgl&-rS. CI© 

[0042] »$&««i^i(;f^©@^x S!%Sf£VSS 
i:«:^-CV>S«t ji5:*^«iJ®M^WETAsS®«£EVDD{c|gi& 

31As«a-r-5. bfc*SoT. kSicy-Ki^AsSlR? 
nTSS«£EVDDfc«:o"r V> S D .^T'n- K^^XBkAsg 
StfitfcVSStcKl&^nx h^>i^>^^'P3l*sjS!il-rsc:i: 
50 (cj:t), «Sii*i'7-h-i^WWk{C$59JAWWOIqI§©aS54» 
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fe?), h7>S>;^^'P22iS;i-7ttSg. h9>S;;^^'N22*s 

iiaSg'JfflCffilfrf « CI i: AST- § S « 

[ 0 0 4 3 ] ikfc^ ^SIB^t J: 2, U :/p 5; ^ cD^««(i 

iSKigafi^ti, -mt\.xmm.mwLi'^um\y. mm 

!Str$,s^,©i:t--5. Sl•r-B:«BS^t^•r^^S 

fn^mi'T'-^mfft. BOB. 
T. wiBH:>^';5=-^-s'iHi8Stc^n'€ixsei$nT*5f)> 

^IS^K:VDD/2{C|gl&^nTV^St)£Dt-r5. C:?)^!® 
iS^t:a-5#, 01. 02. 05. 06. 075£fflV>:fe 

[0 0 4 4] ^-f. SS«^aib®f^®«-&. *vAStRM 
^HYS. »#jlii5^©WM^WETSgE*S(avSStr^iX-€'n 20 
«^UT. «l^ai«i'IalKWCUl. wcLi*^^sett«K:« 
•p. ttbi&t. ^^';-b;WICnm©«#ll&{'^4fT-5<..08 
■e B:#BS$ n t v^ 5 ftgi^dtB bjei&M^is A:t7 ^ n S i: . 

Q^gSi&SiftVSSfcKib bT. 0 6 fc^ bfcSS3a.*^lil8& 
WCOl i: ^ — » § ii««i^ia8SDW01 ^^i^n:^ 7 tt^ i: 
b. «3l7^-^i^S. ESi:Sttl«ffiVSSi:5£jSlgf-rSo 
05t^bfe7'«;^-\'-s;i51liSPCEQ%.:t7«,^i: 

D. aS«BEVDDt)B:oTV^S*7A7Kl/;^«^YMBm. 

raDB^fe^mattvsscfgi&bt. setr^^bfc. ^—^ 

jtBfb. j'«ia)si:7*-ij'«iDn. i^m.y'-^ms 

t. S^^SEVDD^:^e■pt:^^5^■^'7^3-Km^XBn;£g 

K7-fnC43W-«^i«/iaiby-K!SWRnSS«SBEVDDt: 40 

5. bfci^oT. 01K3f%bfc^^U7'D«;;i5'lC:fcMtS 
/ ^ U -fe ;i/MCnBi: ^ — fe ;H)Cn*sSJR$ 0 2 fcg^ 
bfc;>i^U-b;i/fc43»t5h5>5^;^^Hli|S«;Ji-rS. 

■fSClfcCJ:??. S®«flEVDDi:g5«!S(4VSSi:®fflK:. 

* 1/ > h 5 ^-ISESCM*,- J:VCMDlA»f,>'t-f T^^IigSBC 

1. v;W5=-7"l/^^-9-MUXUl. MUXUD. ^^:';-fe;i'MCna*iJ; 50 
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[0 0 4 5] jRt;:. i3ii;ffffi®tftmi:«*iS:ff 5. 
m biHiEaaxjiciftWTM'^fc .t a fc. ^ ^ u ■ir;MiciBi4s 

1' bt v^ ?, d i: icii& bX. -*®J^5i 

t). -fe>^7^-i'i^T{immiDS(i)T-5Em^f*t.s<, mm 

T-tt. ■fe>X7*-i'^T{cmixS«mSlDTi:mb. ^ 
i^-e5^b-z:v%5. ^LtlizMiyX. if'K—tJlJXiaifi^m 
©S3ftfS«*fi^bTV^5Cii:»::j5&bT. ^&*©^ta7* 
- C ?x t-filS18S=lDS( 0) + 1DS( 1 ) 

n. it2^i®Ai/>>s,^— la^cMDif 

S»ts::i:t:j;t). ■fe>;^v'— ^'iia)BH:SgSiBS/2-e3E 

s^ns. rasTtt. ■fe>>c7*— a'lswBfcaaismii^^ 

iDBtSb. -;femmt?^b-rvNS„ 08fa:. tbit© 
fj^^bTV^*. ei_h*»&. -lr>:^7*-iJ'iliOTi:DBfc©ra 

tr?s/jNmti^*^«^$n. (s;4) ics^bfc:iE©^^*^m 
ba^AviAs+^>fc:§ < ^-s^j'-f ^ >^x\ mmmsm 

Sttlbbt. -fei/Xv^^-^i^TfcDB^femMmflEVDDfcgS 

o t: V^ S * 5 Aa5?m^BYSS»£EffiffiVDHt:ailr b 

T. 05{Cn^bfc*7AaiR@^SWl^ffi14^b1-i>:ii: 
VDD/2{cr'J5^-\'-S>$nfcSI«^ab7=-^liE 
OT. E0B^«3i«EVDD. ^ft«{firVSS{C^tv*tlffii& 
b. 8Bit1fl«SHi*t-S. 

[0 0 4 6] #«ltt.^tM5»#*ff^. ttb 

tote. #^S^^VDHi:«:oTV^5*^Ail^RMWSSS 
Jlk«iftVSSK:ffi» bT * 5 ASlRI5ISSS:t 7 1^® i: f 

Bk^aJSamVDDfdgtbb-r. «JS«EVDDi:>a;-pTV^5 

^^'ttiby-Ki^wEk^ggWsaiftvssfcigi&b. /^y-fe 

;Ptli3lt5h^>2^:^4'lIl*:4-7tt^i:bT. 
;i/MCnmi: $ — fe;PDCn{Z JI5^K$nT^^ S SJS^gS^JI 

©^EEBS«i®S£EVDDlCfg|&b-C*V> h ^ ^-IsIlgC 

gE%«(4VSSi:)5:•^■C^^5?!J^ATKl/:^«^YMBln. YMD 
BS:«®«iEVDDK:|g»bT. y'-i^mii^^XFVK-T' 

oTV^S-fe>;^T> r®i&e^SDP^«®«JFEVDDH|g|& 

bT-b 7 > rsA*^tstt<^i: b. m^izmmnms 

£EVDDfc:K«|-rsc:fcK:J:»j. ■fe>:^7*-4'«DT. DB. 

^. smtc. nmmEEmtmfikmmssttji-:>x\i^?,m 
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[0 0 4 7] ifefc:^ *flii§KJ;S^^»J:/D«yi'CD«t 

-^i^OT. BOB, m^ih?)-y'—$'miT. VOiOiyV^^ 
[0 0 4 8] «&ii3!*^lM^©«-&. *7AStRm 

a*iai!j^^*5i VIBiiSff «* 1' t^Xtl^il^ VDD/2 
SiiVDHHSgi&b, E6t::5^Ufe«^ai«('I5]KWCUU WCL 

[0 0 4 9] Jfct, ;<*y-fe;mCiUB©311Ri:«§a»?fe 

IS tt«a5*-^iiiiDSfc:««5iDS{wo)5bs«sna«^o«t 

ADH^D|SI§^rj^^^t;$•y:TAcD^i6i:bt^^s. i^v^t:. « 
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[0 0 5 0] ^^ittSiKrMsi&f^^ffd. lit 

»§a^$iJ29ie^WETS:gSfl6«(£cVSS, gE*«fflVSSi:^ 

lEi&bT. «gaa«(^iHiKwcuK wcLi^-en-en^Ntstttt 

20 ^-S^'f ^-7';i/m^EQSm©«EVDDC|gi& bT^M 

iCx ^£E«ffiVDH^:«:oTV^SY^»?e^WYS4gE*li{5iV 
SSCIgl&bT. 06tC^b;fe»#ji«^iigJSSWCUl. VCLllZ 
iSftS b5>S?;^iJ'P163*;i->tt^fcf SifclcJ:*). 

ruf^-N'-s^fSo «$ai«^r-4'«iwiT. wib 
[005 1] lil±t?JE'^fcpt ^ U y i'to^SffifciM^ 

b^jgc-o©^ ^ y -b;i/MCL, HCHS "7— Hi^i:— o 
©^^-7^-4'«i:©^jiafc3fe5>JffiBbfc#lfi8Tffe i)> 

rr*iici3«i«h»' 1* ©«F©S?iKi:iafiHt» C ©Kf©S 
KCHTfSltT-b>XT>r©-*©S|8^*^S1-:50K: 

^iy>hs.^-mmfDix-^if^ztizj:i). mmmm 
\::j^\yXM-'ev-k)v\cmmmm<o^i^mmx±>7.T 

>r©flb*©SS^*^f|-rS. bfei»»oTx (554) 
(^6) {c^bfcJ:^'5:iEA©^«^^tilbM^3&5f#e>n 

•c?§{c:J:5l$f4©^Yb*i^bfei®^t:*». ^^y-fe;u© 
50 bM^©v-$;>&8i^T-t-C. IE5i{c8fi!t«^Sr$^5^ 
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[0 0 5 2] ^-(c, MTjm^izm§jh^tirzm^(D 

[0 0 5 3] ^=tc, ^^5.-- b;i/CD«3m{bi!l#fc'iJS«: 

[0 0 5 4] 8x8t:^/ h#ltK©pt*U-b 

;i/TV"fMCAi;8 X 1 tTy b^^O^^— fe^l/TU'-fDCA 

[0 0 5 5] J£i,±t:i{i«^bfci0j*(i. Eltr^Lfcpi^ 

i/>b^^-IB]iOTi®^}&«»J<&i!iW-rs. HI OH:. 
^ ^-it 2?^ 1 ©A p> h $ ^-iiiesfflS!i©^j5Kffy^^ 

l/•rv^S« I11«§CMD1H:> 6o©h^>i^ 

>l^T?«J«$iltV^fe*», 01 O©0!ltt4oa»MOSh^ 
>5^;^^P23K P232. ?Z33, P234T«^3m5o 
i^>^^P23143 J;t«>232©'5''- h t.^ P231© H U'T 

i?X^'P232® K U-f V^-feVXo'— ^'i^BJcSi^-rS. 
b^>i?;^!J'P233. P234B:. v~:^KmMmm 

VDD, h jcm^mxyMmmmM^^ti'enxti 

SSi!lfflIffl;^'f h^>S?;^^P231, P232fc 

^:zx\ v=^yvxif?Z2Z. P2 
34S. 05©*W>h^^-EISCM{c:43JtS 

ij'p42. P44i:-en-?niiby-h^at:iKi5S-rs. * 

fc. h^^i^y^^mU P233©y-bftS. 
^P4U P43i:p]lift^i:U V-hmt:h^>i^:^'}'?4 
U P43©-{gt:^n^ixJ&fi£r5Cii:fci»)x 5.^— tfc 
2M1©*VV h^^— ll|j^&S}15^bTV^S, ^.(OXo 
»C, 05 4'©*V>b^^-IlS§CMDlT-M5iJg|^b-CV% 
■5lRll}'ffi©2fi© h V >5^;:^^'P51 i:P52$>SV'«ttP53i:P5 

4<£. ^n■e^^l<@©^^>s^;^^p23lfe•5v^ttP233•r•B 
[0 0 5 6] iaifc:^bfeIlS&7"ovi7t:*>» 
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TUiWrS. 01 Itt, iJ^^-^Sii^f^'lHlSSCS'JO^Blc 
fiaiS^bTV^So E6{C^bfciJ^5-«giii?(iI5]eSDWUl 
tt. 4'3©h5>S?>^4'T'«|j«$jXTV%&A». 011© 
mtt 1 fi©PNOS h ^ >i/:^^?241ii 1 {@©NMOS h -7 Vi^ 

;^^5'N24iT-«i!K$*iSo z:zx. Y^>t^>i^^miai^ 
-h^^^ h5>s?:^i'Pl8l. P182i:llbS$i:U ^ 
-b»i^hv>i?;^W81> P182©e»'— be©-&t1-i:>5: 

10 h^>S^;^iJ'N18I, N182i;Kb«${cU y-bS 
;&h5>S?;<^N18U N182©y-h*i©^tft5B6*J;-5 
tBfiKt-So ::©J;^K:. 06tf'©^^-»§iiJ«(L|5ifS 
DWU1T-M?ljge)^ bt V^ 511 \rife©2<l© h ^ V 

[0 0 5 7] WTT-tt. *lliS«»JlcJ:i>^*'; :?'Ds;i' 
l&jSffibj&4^S»{^|S©^{«:«»J«{q%3£^-r5. 012 
ttx 01{C5^bfc*|ISS^JHJ;S^^^U7'Ds;mKAs 
20 vhUi';^tt{3g5e?tlfcp«^^'J7'U"fMAH©:^figt^ 

T-tttffl) ©3b^A5^3-yYMD, o <>7=3— ^ODEC. 7* 

>7='-^'ffi;^3!^0As-en^iige«l$nTV^5. IHI0T-H: 
^-f >7^->J'A;t7i^I<i01{Cg^b 

fc«»<@©s§a*x-^'«swiT. ifiB-e«jac$ix, ;>('r 

■e^]5g$*i-CV^S, ^mSSro.y^'B;. fcLT®J;^3&® 

[0 0 5 8] *^i^5^3-infSDEC(i, A:b$tlfc*^ 
5^3— T H l/^CYSlCj*; bT0 1 bfcffilgc 
©AvASJ^M^EYS, WYS?£-€-n^?X^^b. ?*itSt-* 

3iSffig$nfc;^^'J 7'Pyi'BLK*»e);>t>r >7^-^J'tH:t; 
il^Ofcs S6*tBb7*-^A«HJ:*j$ns. *fe, 
40 iRm^WYStiots ;<-(>'r~i'Xtimii^^m.mt 

■en^^ b. Mjts-tsff tiEa^ixfcpi ^ •> m 

0 1 fcS^ bfe1fi»®* 5 A7 H b;:^fi^YMTj\ YMBj\ YM 
Wj, YMDT. YMDB. YMDWT-«fiK$n. HU ifi b i ^ {CSS? 
f S/^ 'J •fe;U*SEfi^'^ixfcy ^ U :/D ^yi^BLKtiSJt 
60 hT'-^l&HSXV^S.-T'-i'mtfim^ittSH^X^K. 
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ES^nfcp« * U y i'BLK«C43Jt S !7— K K 7 
T'VWWDAK-tn-enA^-rS. 7'l/-f«lJ»EIiSACTL 

K ffis $ nfe ^ u :/ D y ^BLKJc -en-en A^jr -s . 

si>i^sp<^u*;i'&Ji^-rsj;-5trs -en-ens 
i$<b$n%. 

[0 0 5 9] Bii3»:x mmjS.^'E:*)(Dm^m(DW:/ 

^tCBs n-T^KT^n— 7'^•^>^-'^^y7 7'AB^ A 
:t^>'^v7rDIB^ ttl^-'t^y^rDOBS^tU 3fe)lc^*y 
TH■MAE&^^:e1fij»{BCDi::::y MIHTl, UNT2^ -ifi 

PD^ ^'T h/t.;;77'WB^ U— bVt^y7TRB?&;^-rS« * 
[0 0 6 0] i'n vi7As;7rCLKB{i. ^l^gP^D ^>^CL 
VJ^/t'y^TAB, A*-'^y7rDIB> ai:^3>'^^'7rD0B35: 

^c-en-en;9-gB-r5. 3^>K7^n-^cDtt. ^gpsij 

ffllM^HDA* 6 n -7 > bv^ y 7 rCBS^ UTfl^^nfc 
f y rDlB. Ui:^j>'^ 5/ 7 rDOB^ if S^n-enSOTf « 
[00 6 1] F V'y^-'^^y 7 rABtt. ^1>85i'D i^CLK 

De/TKuxBx^De/TKi^j^ruT^n— ^ 

TKV;^>'t.y7rABti^ $ e>lC*^ AT F l/J^BY^ 

Pl/>C7''J7'=l— ^Dttx *9Arl»V:^BY&7'U7* 
3-l'bTA5A7'«j7*3-H7KV ;^CYM t YT" U 7*3 
-FTKVy^CYS^^^ 'Jri/>fMAE{c:ta*t--5o CICT* 

A7A5^Tb'l/>^*PI^K:3l!)a*ns*©i:-r'5. d 
CDS^^ DiJ^J^I&ftfc^^A^l&^ASIBJi^tfffcnS^: 

S'J®fi>yi:bTx De/^7'KV7Li:*7A^7'Kl/;^ 
*l^Safl<Jt:a!l»)a*ns*»oi:l/Tt.J:v\. ^icdS 
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[0 0 6 2] A*My7TDIBB:. ^SRA^t^-^DQ* 

h-'^^/^rWBtcA^-rs. v-f h-'t5;7rWBtt, ^W" h 
>A*lfi|MH::ffi*-rs. U-hv^ 

— tJ'GO^tB:*;/^ 7 rDOBtc A*1-S o tB*-'^ 5' 7 tDOB 

10 [0 0 6 3] i<DJ:-5fcx *^fiJ9fcJ:«^^U:rD>y 
^BLK*fflV^T|BI»855:^ ^ ^mm^?>:i tifi-C^^o 

Se>K7*-iJ'SAHii7^Siii:lcJ:») 

3S-rsc:fc*st-gS. |3l0t?B:#BS;^n-CV>5 

7K^;^.'^5'7TABi:*-7A7'KW'>^7"U7*3— y 
YPDi:oHlt:*5ATKP;^*"^>^?&S;ltx *-?A7" 

>^BYS^^-rscii;CJ:oT> T^-i'&aiKb-CAtB:*; 
20 -rsfM^^Rlll-CfeS. 

<SI»0!l 2 >*SI«(6«-^ tt. ^ ^ U :r D V ©SUOfllBg 
0!li:«lft5&i5iB8t-S. 014{±. •J7-P'yi'CDSS5 

HIKWCUIO. WCUIK WCLIO. WCLIK — »§ii*IilS& 
DWOlx -^fU^yui^^WJmO. MUXLZO. MUXU21, HIKL2 
1, MUXUD. HUXLD, 'J -b;i/7'W-f MCAIO. HCAll. 
^— b;i/T^>fDCAlfm^nTVNSo ^EIT-H:, 01 
{c:ja^UfcJ;-5«c'7— H K^'fy^yu-fWDAs jfj^A^^p 
— F7'Kl';^DYM. P'^t'P— KTFl'^DXB, TU^m 
30 ®>'1^ABSi^®*CDfe4^)^^«(6$nTV^5. *^««l© 
ittmttx — O©^^U-lr;i/TH'MCA10, MCAllCDHJC^^ 

^— b;i/7'u-fDCAi<fegBBu m^mvmmDczt.y'— 

tts lai tM«:S;^JcaBL«;*se,01 4t^bfelaI{5S 
[0 0 6 4] *Sl^lit?!lCJ;S>>{*U-fe;^7'^-^MCA10^ H 

cAiiB:^ la 1 4K^-rj:^{Cs HI t:g^bfcpt^y-fe;i/ 
40 ;bMc*-en-enw-rs«)5K0!iTffcs. -*o>itu-t;i/ 

7'H'MCA10^C43V^T^ ^— Hi®*WRk. WWk (k=0. 

7) tr—s^mi (j=o. 3) i:©^)^jc^n-en;>« 
*u-fe;wiCAsgBm$nao fb:?^o;^*';-fe;i/7i/'fMCAi 

Uc:*l'>'C> T7-K«l5tWEk. WWk (k=0. 7) t'r- 
S^mj (j=4, 7) i:®255^t::^n^nj<^U-fe;WIC 
A^ES^nSo y?-- fe^l/TW-fDCAltt, pt^U 

-fe;i/7'i/'fMCA©^jEiK{cj5c5i:.-r8xihr'> h©^^*— fe;W) 

[006 5] v;i/^7'L/ i'tJ-MUXUEO, MUXL20tt/ ^: 'J -fe 

50 ;i/7'i"fMCAio©M^»c-en-enEg$nx sv^^:^^^& 
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5*-iJ'«a)S0i:«»©7*-^'lSfflj (j=0. 3) fcCDW 

KWC0M0i:<ft|&©7^-^illDji:©ra{cBae$ixfem&<i 
(iCl7?0:4<H) ©J^-f ^'^SWfctafig^ns. h5#0 
;^'f s/^SBBtt. lnI0T-B:«B&$i^■rv^5*5A7^3- 

vssi:©gEi^^jg»fb. ^#©^'f a^-rs 

[0 0 6 6] v;i.^n/^-y-MUX021. MUXL21tt;»{^U-fe 
;i/Tl"fMCAll©p«8fc-?n-?'nE«$n, SV^t:^^& 
j&UTKrf^^S. -:&©v;i/^7"w^i«fliX02lO:x «a 
T^-^i'JSlDSlfc^lSOT^-^imj (j=4, 7) i:©|ffl 
CffiB^ nfclSiSIl ( d c T- 4 <@) ^» g=-SRWT 

{:z^:-^\i4m) (D:7.^^y^mt. m^ji.^iiM^'- 
b-TOOMl i:«»©7*-^«i?)j i:©Hlt:iEeSixfeS»<S 
(c:c:fH:4<l) ©x-f y^SWkT-^fig^ixS. «?#© 

VSSfc©g!«5*Jg»f «#©>^'r v^SWtt. 

-<5/^SEw, SEE, sw^i^ I^i0-t-tt«s;a?jt:ia^-en^$ix 
v-;^- K v-f >ra©S«BgK©*Mfi:<to-Ci^iSa 
[0 0 6 7] *§3i^^illS§WCU10> WCL10ii:> BI6C^U 
^T'Wi't^MUXUaO. MUXL20©^e>fc:^1^<l!lK:-e*X-€'tlBae 

-4'i(atfiBOK:j«:bT«a7*-iJ'iBDso*ig»u s§a 

[0 0 6 8] ^iC^gji&c^glESWCUlU VCLllti^ 06 
»)x ^;i/f=^7'U>t>-MUXU2U MUXL2i©$6>ic:^l^fiiuc-en 

ga5!^7^-^«|WIBl{;/iSbT^*jl7^-^'i^Slt:|gi& 
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[0 0 6 9] m^^tilbiaESRDCZa:. ^^St^-^'I^SO, D 
ROTO. ROBO, ROTl, ROBlC-ttieilfelBi&fS. 

[0 0 7 01 i^:i±(D^o^m^ytt^y^mmvix>). ^ 

^ U 1/ -f MCAlOfcMCAUt: St^— ^' l^<£riHj^ 

[oo7i]@i5»:s m^m vmmoczcom^mm^ 

5^bT43»). nffiOA^ASJRigiSlfmO. YSWll. 
^■\'-S^liIBSPCEQOs PCEQU *>;:^T>7'SA0. SAU A 
I'Vb^^-iaBSCMlO. CMlli:^ A 7-08801 

D2^ /UT'T^mmcznmm^H^. laiics^b 

20 b$iJ»m^REBtf-eiX-enX:^$n. $e>tAvASJR 
M^RYS*SA*$nS. *7AaiRigiSYSW10. yswiu 

T"';^^— i^mSSPCEQO. PCEQU -b>:^T>rSAO. SA 
1. HJSSCMIO. CMllfi, 05H^bfc* 

^AStRHSSYSWU ry^-V-S^HliSPCEQ. ±>>(.T> 

fe5o * V > b ^ V— lllSSCHD2i:/W T-y^lHlB&BCZO® 

[0 0 7 2] |llggCMD2ttx 05{Cg^bfc 

* 1/ > h ^ 9-|51BSO0)l©iafiS«|J«trHI0S h 7 
30 P57, P58^3i3!)nbfe*)©-C'fe5. V 5 Vi'XiJ'PSS© H 
>&-fe>X7^— ^«|DBO, h7>i^X^'P57©KW'f 

>*-fe>;^7*-iJ'iiiDBi{::-tn-ens«gt-s. sfc^ h 

^l/i>:x,^?5U P52^ P53*i J:in>57©>!7'— h i:^ h5> 
i?:^^P51*Jim'52©KL"f f^a5^t®7=-^j» 

stSi^t-a. h7>i?x^P58a:. v-;^t«ii«£EVD 
D, -y- h fc^js^m bftij»m^REB38t-t tv-enx* s nfc 

S3S$iWffl::^'r >y^T-fe >)s >i^;:<^J'P57te5>Jg? 
M-rs. ^CTTn h^>5^:^^P57©'y— hv>i? 
;^^P5l. P52. P53i:llib^^(cfl^J5gU $e>(c:b^> 
40 i';;^^'P58©y— h;feb7>yx^P54> P55^ P56i;|5|b 
if^tJ^fiSbT, b^>5?;^^'P51. P52^ P53. P57©V 
-X-Hl/^f >Pafcg£ns«m<»*^b<f So b&3!»s 
-dX. bv>S?;^^P51*J:ifP52{^SSixS^ttmsS©iji 
^©ttomje&P53i:P57© v-;^- Ki^-f 
i:tc:J:t), ^7-ifc2*f l02a;l!7AP> h ESS 
&?BfiKbTV->S. 

[0 0 7 3] ->W:?';^|5Jg&BC2tt, H5fc:g^bfcM>fT 
;^IlgSBCl{CNMOS h V >s;:^^N6ii*i&jtabfc«lJsgt-fe 

50 Iti^tfisSbTVNS. h7>s;;^^'N6l0©v— ;^4: Ki^'f 
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T^-^'i^siiirtsnj^fflT^-t^i^DSi^-eix-engiiK^ 
savBis-en-eni^iip-rs. h^vsjx^'nbe 

oy- h 5 >S;:X4'N610*J JiVNSlltPIbS* i: 

l/^ 5=^— b5>i;;:^^'N610:feJ:(trN611<Z)— fgtfl^ 

>S'y^iJ'H61043J:VN611©l/2i:^«« 

[0074] &L±<o J; ^ «:i!i»tB vmmDcz<DmmmfSL lo 

{Cj:t). ■fe;i/ri/"fMCA10. MCAlli)^^>^t®T'-^ 

> h 5 ^-|5i8SCHio, (Mii-e-en-ensifr. sjibfc 

$5-it2>tl©2Hi**^>h5 7-|iISaCMD2-e 

Sitae: tic J;?). i3<t«^(c:ji5i:-T^^';-fe;wic{c«E 

S. UfcASoTx -fe>;^7^-^'iSDT0. DB0*5J;VDT1, D 20 

Sl5!iiaib©^*J^^$nTs •fe>;^T>::/SAO. SAi^ffl 
i5i:vmm-r^> $e>t:> a^as^iiesyswio. yshu 

5!(iaibv^— ^i^OTO. EOBO, EOTl. mUZBtJ-t ^ „ 
[0 0 7 5] ilK±X'j&-<tz;<'e *} 5/ i'<Dm^tmi¥ 

■b^l/T'H'MCAlOx MCAllOMKl^^^— b->l'Tl^'fDCAl* 

EBbts ^«»J1 fclt-<T^3!*'muiHlESBDC2i:7^-4' 30 

iBibJ^iiTN fflli©83iSff«*»^-r5y^— fe^w^ffl 

[0 0 7 6] c:tl*T-tt> 8x4lfs/haJS£©;^^^U-fe 
;i/7' 1/ MCAIO. MCAl 1 k 8 X llf y h m^<DV 5 — 40 

7'i/'fDCAi5&«?gtcuiWbT§fc. bA»b, Tu-(mm 

t^JCx -ffi©7- Ki^^'<tV-*©7^-:i'i^«{C 

RHify b©^^u-fe;i'S-tix-enffiBbfe>«^»j-fe;i/ 

V^;uTU^(D^mm^l^tt>?>:itifiX'^?><, ^©f^^ 
*ll^!i^^J©fiSfiKSfflv^s^:i:{c<tO, M*mb<I^fi© 

[007 7] feiL±K:i5iWbfcSiJ*tt. m 1 4 CS^bfc^ 50 
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^^}yvi^),^tz}s»i^mmyoyi7<Dmm^$sM\^x 

*>^iST?S«. ^<0-mt.\yX. ^^T-HtBll 5fc5^b 
fc*V>h5 7-[HlSSCMD2®^Ji^0!l*|{iBSt-S. HI 6 
tt. it2jt*l©2Uj:tlAU> h^^— I5]BS©SiJ© 

«fi£^*^b•CV^S. lai Sfc^bfeAWV IhI 

l6©0iJH:x El 0t:^bfc*V>b5^-[5if&tc, PM 

05 h 7 >i?;^i'P235, P236Sii4n bfe 6o© h 5 

T'—'S^mtO^ b7>5?;^^'P235©Ki'>f >;fe-b>;<f= 
-tJ'iglDBlfc^ti^ngSi^t-S. *fex h^>5^;^^P23 
U P23243i:l5P235©y— h i:. h ^ >i?>^iJ'P232© Y 

-i^y^X'^*). h ^ > S^;^ iJ'P235K: i« JfiJgEi^-r 5 , c d 
b^>S^:x4'P231®y— hfi*h^>s;>^^P232*i 
i:tn>235i:lDb«^i:U h7>5^:^^J'P23l©y-h*i 
^ bv>s;;^tJ'P232i5J:VP235©-ffitrjBj5K1-:5„ * 

b^>i?;^^'P2330y-hSS ^7>S?;^^J'P234fc 
J:OT236i:Pb«^i:b^ h^>S?>^^P233©y— h»S 

6 b ^ >i?:^^P234iia;OT236©z:fgtc:JBfiKf S d ttc 
<t?)x b^>$^;^^'P23l{c:SSni.«?K©*rS-©ii£©«iS 
§ b ^ >5?;:^iJ'P23243 J:OT235© V— K l/'f vrat: 

^^m^-t^zi:1fiX§?>. ^©i^tc:^ 0154"©* 
1/ > b ^ 7-lHlBSCMD2fM?flJg!i^btV^S|^xJ-^© 2<@ 
© ^^>i?::^^P51fcP52fe5V^ttP53i:P54?&. -en^-ix 
Ifflo b ^ > s;:;^ ^P231« s v% tiP233tfB gtfei s c i: 

©«ij«0ji:»f^*iiiwr«. Ei7(±. j^^yro^y^ 

©SSe::^D^;i'ia§?>bT*3»)s ^a!^ffib(5i^C3; » 
ga^^msswcuio, wclio. vmu wciii, -x'^i/^t'I/^^ 

ifHimi20. HQXL20. MUXU2U HUXL2K HUXUDO. MUXLDO. 
MUXUDU MOXLDU ^^y-tr;i/Tl/'fMCA10v MCAll, VS. 
— lr;PTl/'<'DCA10. DCAnx-m^^ix?>o S14i:l^fil 
JC017f*x laiK^bfcJl^ity— H K^'f^'tT'W 

UJ^DXB, Tl'^f&m^'^:^mifi®M^(Dtzii>m«&^ixX\,^ 
S. *SI5E0iJ©iHf68tH:s -o©^^U-fe;i/TU'fHCAl 
Ox MCAll©^{::y^— feyi'Tl/'l'DCAlGx DCAll^ffig 
U pt*y-fe;i'TV-fMCA10i:4^5— fe^l'T'l'-fDCAlOt: 

^ji&-r s -^jv^yui/ i^Muxu20i:MuxuD0©>tffia®Jg^ s 

WaT^-^J'i^LtgSSEbx p<*'J-b;i/TW'fMCAUi:^ 
^ — fe;u7' u DCAiitr^r^s-r s -^^i/f^ ri^ ^' ■t«IUXU21 
i:MUXUDl©>^-{l8©S|S?^*fta7'-iJ')SDRtg!ig|-rs ^1 i: 

SRW©as^fe«S^Sc:i:tcfeS, WTT-lix 014i:M«i 
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[0 0 7 8] ^5^5— fe^VTV-fDCAlO^ DCAlltt. E 1 4 
K5^bfcDCAli:l^«t^^';-fe;i'7'l/-fMCA10, MCAllCD 

cDiJ''^— fe;^7V■<DCAlot^v^•c^ ^—y^m^nsk. vn 

k (k=0. 7) iiV^-y^-i^mm, D101i:CD3^i^ 
TW'fDCAllK::feV^tv K«M4WBk. WWk (fc=0. 

[0 0 7 93 ^;i/5=-7'Pt5'ttMUX0D0. MUXLDOtt. — 
■fe;i/Ti/-fDCAlo©ssagK:-?lx-?nEBafn> Sv>{;:5t* 

a7=-^'illDLi:^^5-7^-^5'm00. D101i:©p^(cgaB 
g^nfc2il©;^-f 5^5FSEWT-^J5KU |5l0-C-tt*lllS*n 

tt, ■x';i/^7'W^-t^Mimi20©4<ai:-&t)^T6<Si:* 

li«ffiVDDi:^^-5*-i'iSe)101i:©Wlc:SB$nfe 2 

|R||1ITH:#BS#^^T^^S*^ AT^n — L':^YM{r 
tSCTs ^S.-7^-4'i^m D101i:g5%«{4VSSt© 

^:ri/^1^-iroXHD0, MUXLDOfcJ:?), Hlfc^Ufc^JI/^ 

01{csv^{cH}t*l5l§©ajS<&»4^Sc:i:AST-#T^ V 
K—tJlTU-f DCAlO&lOSaf b-r -5 d i: g -5 o 

[0 0 8 0] v;i/^ri/^tmixuDi. muxldib:. 

-b;i/TP'fDCAil©W4gK:^n^tiEB$n, 5v^^;:^t 
S«:bTl&ffrs, -:J^©-=<';i/^7-i«'^trtlUXOD10:. 
il7^-^'liiDEi:4^^-7'-4'iaD110. DlllfcCHKSB 

*nfc2<Hox^«y^sRwr-«ifiEu Piiat-tt«BS3^n 

f&?j©^;i'^:?'i/i^itMuxLDm. ge^mt&vssfc^ 

S^-T^-^mm. Dllli:©ffl{cEB$tvfe2<@©>^'f 
«iajEEVDDi:y^-7'-^i^llli:©P^trEa$nfc2 
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liSbT. :J^^-5^-^||a)110. Dllli:gESfe«(ftVSSi:© 

a5«EVDD*-eix-€'nSM1--So ii®<t-5«:^J5K©v;i/ 
f^rVi^-tJ-MOXUDl, HBXLD11CJ;U. H 1 CS^bfc-^;!/^ 
rw^ttMUXUD, MUXLDi:|Hl;fi|{Ci5^^— 7=— ^'j^llOilDl 

ll^;:sv^^cs*rlpI#©«^K^^^•r•5c^;AST•§T^ 

[0 0 8 1] «§afl^^^[5iKwcuioa:. xti^titzii^A 
^mi^mmiy. «§ii55niimLioa:^ A:*7$*t&A 

ii3!*«31>'-KWC0M0^|gi&-r5« *&ai5*^IsIESWCUll 
20 WIBJCJCSbT^tiiT^— ^'j^R^IBl&bx «tiii5*^lHl8§WCL 

[0 0 8 2] m^tii\^mm)C3it. nrnv^—Sfmiisi. 

^tl&JtflT^-^IIDRAC* b&^«5(tm b©^5£*IS'Js 
30 iiffib-Cs Sg«^ffibfc7^-i5'SSIa!»^tlib7*-^S'JS»0T. B 

[0083] *^ * y :/o ^©s/f^sssia-r 

*-r> y-fe;i/7'l''fHCA10±©^^U-fe;i/MC* 
^*!*^tti-rS-^x x';i/5^7'Vi'-»fMUXU20*JJ:lWIUXL20&a 

zmsxim^mmtv. fe;i':ri/-fDCAii±©ijr5. 

— fe^l/DCSS^lb-Cx i^^-T^-iJ'ilWllO. Dllli:«ffl 
r MCA10±©^ ^ V •fe;i'MCtC7^— ^ *«§iitri© 
fflv^T«ta^^^^I5]SSV^CUlO. WCLlO^&tsmbt-s^:t^::J; 

»)> s^-rs7^-^i^tiB*i««t;Sbfciqi#©«ss 
[0 0 8 4] cl^^{;l?^b•c^ u-b;i/:?'^'rMCAii± 
50 *><tlMJXL21Sai4Ybb-C, M»?i--57=-^i^i:i*a 
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'fDCA10±tDiJ^5— b;i/DCSjllf?UT, i^K—ff—ifm 
100. D101i:fta7*-*'liDLSg|i(^-r«i::i:KJ:t)x 

* fc. t »; 1/ 'f MCAll±Opt ^ 'J -fe;i'HCfc:7'— 

Ei3j:tF«#a5>«a>'-HwcoMifeg!«iiu, 

^|Ifi^WYSR^ffl^^t«ta^«^IB]KWCUlU wcLii&rSli^b 
[0 0 8 5] fel±<iDJ;33&iaB&:^D^y^/«figfc:J:?). « 

[00861^18 ^«^mb[B]SgRDC3©[Hie§^J3g& 
S^bT*!). *7AS«|5|BSYSH2> ^'U^-^'-i^OBSPC 
EQ^ -fe>XT>rSA, Al/V h ^ V— [iISSCM20, CM21, 
n-f TJ^HBSBCST-^^^nS. 01 (Cg^UfcT^-f^J 

(i. B:b«)»C*U>h^^-lHlKCM20. CM2U M-YT*:^ 
lll&BC3©«|fi8i:»f^K^V'»ta!iMb, 

[0087] *l/>b$ -7— iaSSCM20> CM21{4W{^I§I U- 
^^T-Jfet). PM0Sh7>i^:^i'P30U P302. P303. P30 
4. P305. P306-C«J5R-rS. *fex h ^>5^:^i'P301. P 
302. P303*^n^ii|B]l:y-bvJ-?SK:JgJ^L. 
P7,i^nOi. P305. P306t)^*x^nia]U-^fe{CJ15^^ 

— *©Al/>b^^-IlSaCM20{c:43V^-C> h^>2^ 
>^4'P301. P302. PSOS©^— hi: ^^>S^;^^P301©K 
^'f i'^rtgiSftaT^-^'i^DLtCgEi^b. h^^S^J^iJ'P 
302© K 1/ -Y >^rtJfPJ^a7^-4'iiaiDLA. h 7 >^:?;^i'P 

303© Ki/-f >s^r>;^7*-^l8SDL{c:-e^^-e#^SEi^•r 
s. V^>y7.ffTm. P305. P306B:x v-:^tsjgs 

7>i^>^^P301. P302, P303K:-eil^tvit5<Jg!M-rS. 
h^>y:^^'P304. P306©y-bK:K»tHbjBIP 
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©^BBB. h^>S^;^^'P305©y-ht^$->f^-7 

;bm^DEB0&-f n-enA*t-s. flb:*©* u > h ^ 5- 

@BSCM2Uc:i3V>T. h^VS^J^iJ'PSOl. P302. P303©y 
- h h ^ > i?:^ :J'P301© H l"f > S g6Jtffl7*-^'i^ 
NDBfcmiKU h^>S?X^P302® Hl^'fVfertgP^ta 
7*— ^UNDM. h5>i^:^^J'P303® KW'T >?&-fe>>^7* 

5©y- Hcy ^-W *-5^;i'M^DBBl^feA:<!3-r5. 
[ 0 0 8 8 1 ^'^'f T;^lallEWC3tt> HMOS h ^ >S?>^^H32 
10 U H322. N323. N324T-^fiK^n5o h ^ >i^;^^J'H321 

<D-j-7.. Kv-fvs:. jta7*-^i^L. rtss^taT^- 

^'j^DLt^tl-eng^i^b. h7>i^;:^^N322©y— 

KW-f >Sx «a7*-4'«SDLA. rtg|J«a5'-4'iSH 
DLAtC-en-etlgEfl-r-So hv>S';K^N323©V 

Kv-O^v i^m.^—i^mK rtS6i*a7=-4'i^ 

NDRK-?^n-eng|i^U b^>i?>^^'N324®V— H 

$€>t:s h7>S?;^iJ'P32U P322. 
P323, P324©y— hUM-f T^SflEVBlSA:*7^S. CI 
20 C-Cx h^>S^>^^'N32U N322x N323, H324^-en-€'tl 
l^b^r-hvJ-ifekiJ^^U. ^^av^-^'iSIDL. DLA, DR. D 
RAi:rtgPtta7=— ^i^DL. NDU. NDR. NDRA^^ix^n 

DL^JiVDLAt. ttav*-^ISa)ftte±VDRA<)»6* 1/ > b 
^ v-|5ISSCM20i:CM21&Bfc^©-f > tr— ^>:?^*«Sb 
< bTV^So 

[0 0 8 9] ^:©<ta'5:«fig©*U> h^^— ia8S(»I2 
0. CM21©lM^HoVNTs IJtTKiJiW^S. -fi^tbT 
CH20K:*JV^T^ — ( ^—yjvm^i 
30 BO&Sli^VDDiC^^bx S2iS£EVDDi:;&orv>^^ 

»ia b»jffli©^REB*sJttififiifvssK:sgi& b-r , h 7 > 

y^^P30U P303K:S©S£EVDD*#t$&^5 CI t JC J: D . 

t:5k*bT, a®®EVDDi:^:■^TV^sy^— -f*— 
M^DEB043 J;tm»tU b$J»@^EB^^ii&SmsS(::S 

i&b-Cx h-7>i^:^i$'P301> P302. P303{;:S®SffiVDD 

-m^^B^-r^o A^>^^7-|5|sscM2llc:i>v^T 

i^^—f ^~:r;i/a^EBlS«iJfHit-ScifcK:j;i)|^ 

t:<tt)x ^^5— W ^-7';Kt^DEB0x DEBllC/i&b-C> * 
U>h^7-|HlESCM20. CM21©^5— ltSl^fl*fctt 

2 jif 1 tffiiai-r s c i: 36*"^ fr 5 . 

[0 0 9 0] ifeKlx *^ASiRllSSYSW2{COV>Ti5iWr 
5. A^ASlR|51gSYSW2Jix NM0Sh5>i?;^^K331> N3 
32, 11333, »334t«J«arixS. h5>S?>^^'N331, N332 
©^^-MCA^ASS^M^YSL, h5>s;>^^H333, H3 
34©y- h {C * ^ ASiRft^RYSRSr ^tl^nA:*J-r -5 . 
h^>i?;^^5'N331® KL"f VSSIi'fmbT'-^J^ 

50 ROT, V— ^s-fev:^?*— ^'i^DLfc-en-enSEiKu b 
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S{iVSS o T -S * ^ A^jR{t^RySL^#H«(iVDH 
{cSEKlbt b^>S^>^i$'M331. N332*li:®$-^S;rfct: 

Rm^^*6SteVSS{c«j#bx g!^femvSS^:)5;oTV^S 
* ^ AaJiM^RYSR*^a£«(SltVDH{cK«j Ut b 7 
7.9Vm^ H334fe«jl**SC:fct:J;»)^ -feVXT*— 4^ 
i^SDk SDR*$g*iaib5*-a^iliR0B^ ROTKggl^-rS C 

[0 0 9 1] *iia60yr'tt. x*'j-te;i'n/'f 

SDL&3<Em L. ^ y W 'f MCA10±©;< ^ U 

A-7A31*^(lBSYSW2^fflV%Tv •fe>;^7*-^J'IISDL. SDR 
& ;r: n e)CD®i4{cjS bT^«f^Ul Ut^— imoT*3 .fctraOB 

aib7=-^ISB0T, BOBfccOffittS-SC-rSilfctf*??* 

[0 0 9 2] C<DJ;^)fe«fi£®m35)iHibia^CD3fc*3{t 

^Tdftt-^sifcbTs 01 7fe:^^^bfe;<^•J-^r;^rn' 
?B-rs. ^-Tx ®si-rs^t^u-fe;i'TW'fMCAiocf&b 
•c^ i^-T/^i/g^DKBo^msmfftvDDtcfejt-r 

$^-Jt;l*ri(D*l/>h^^-Inl8§CM 

-f ^— 7';ns^EBii3 j;tm3!(iai b»we«tEB*gs«i 

lCD3!7V>h5 7-Il]8SCM21*Ji$4Et-5. bfe*s-pT, 
® (SC4) (SB) •e5^b&J;-5'&:iEftffl[^*^abe^ 



i&bT, f^>i?:;^^J'N331. H332&«3l-t-5C:i:fcJ; 

T^-iJ'iaSDR^il^^tB b7*-^i!8R0Bfc:-tix-etvfiS?iK b 
T^ ^««(ttBbfe7^-;$'^m:^;t-So 
[0 0 9 3] feATtc, 3f!:^«f!loa«?£*i:i&5o 
7=-^'i^Li5J;tFDRk:gE^$n5::^'f ^f^SRWCDtS^fii 

10 t&So ccitn 01 8t:5^bfc±d*t*v>h^^ 
— @IISai20x CM21§fflV»rs SlRt-S.>{^';'b;MfC®tft 

^j'iHSDu sDR{c3fa©^i^^fciib©^i:#Me^4^i-r 

5C:Jl*s-C*S. *fcs lai BfcS^bfeidJ&A^AS 
^laB&YSW2&ffl^^T^ -b^^^T^-^'imDI^ SDR^^ne> 
cDSsttCiS bT^ii(^ai bT^-^i^OT^s J;y!ROB^:g^•r 
S^i:^c:J;^J^ -feVTiT^— ij'SisDLs smt.m^miyT'— 
if mm. ROBi:©Sft*-gc-rsci:*J-?f#T^ «5a>Hi 
bfe7=-^5' S: jECilc: a5;'7t- ^ i: § S o 
20 [0 0 9 4] ^In^•C•H:^ 8x4lf«y h;^J6KcD^*y-fe 
;i/7'l'^MCAlO. MCAlli: 8 X 1 try h^^jBKoy?— b;i/ 
rW-fDCAlO. DCAU^fiSJCSilBUTtfco bA^b, Tl/ 

zj^mmm 2 X'^^tzm L mmt^ms&m 3 1- % > -la® y 
30 ®m0!ii:»#&gi«s-t-5o Ei9<i. ^^yro^/^ 

©SgP:ras;^H?£S^bT43?)> Sla!>-ai biai®EtDC40, R 
DC41, S§a««)L|5I8aWCU20^ lfCU21x 1ICL10> WCLIU 
5=-rw^5'1?-MlKU20. MUXL20. HHXU2U HUXL2^ MUXUDO. 
MUXLDO. MUXUDU MUXLDl, y-b;i/7'Ul'MCA10> MCA 
11, ^J^^-- fe^VTV-fDCAlO, DCAll. ^taT^-^J'jlSlSiiffll 
llB&DSWC-«fi8$tiTVNS. Bl 1 4JStXrM 1 7 
019-et), 01lc:g^bfc^-5*:^— K >'^-f >'^7'l'-f 
WDA, K7"KU:^DYM, D "^t^^— K 1/ 

XDXB, 7'U'f*JfflI/tyCABSAS®#®&a?)fc:«lS$nTV'> 

DLO, DRE, mO^m^Vs v;i/^7'l/iJ'1«IUXU20^ MU 

X021, MuxuDo, mmiKiiUf^T.^ ly^sRW^, -g^n^ 

[0 0 9 5] B:b4{)K:, j^M'r—i^mil. m DRE, D 
50 RO©S->%-Sx Ki^K5|Zff Slr^K^bgaiaSii 
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^'ilSDO^ D2) tzmm^iXtzT^-i y^SRWi:. ^^l/^T-V 

^r^e7•»^■MUXU20^C:fe^^T^»SB®7*— ^'ig© (Ci 
T•tt7'-^^)^l^ D3) {cg!i^$*lfe;^'f 'y^SRWfc. v 

fc^ v;i/^7'Ui'*HUXU21K:*v^T«aSB®7=-^'lil 10 

D (c:c:T-H:7^-^'i^4. D6) \cmit^^ixrc7.-i ^^^WH 
fc> v;l/5=^7■^^•t^M^JXUDl^:43V^■c^^$— 7^— ^'i^iio 

s. se>^c^ ^;i/^rwi^-y-Muxu2ifc*v^"r^»scD 

y'—i^m {^i^iX'Hi^-f'ms. D7) {rggi^^nfc;^ 

>fy^SRWi:, v;^^7•l/t{'1««aODlfci3V^T^^^— 
-t^«DlllC:g?«8*nfe;^'f y^SRWS, ^^aT^-iJ'jaD 

TV^So 20 
[0 0 9 6] Jt^T^-^'iSl^JffllilESDSWtt^ -^CDJ^'f 

7*— ^i^LOi:DROi:©MCEB^-S. 
DCA10*«H4<b-rsS^> vy^SE**>«|j|i:b 

— fe:;i/DC&«^t--5:roCD^ U •fe;MlCLtMCH^ife5IJg? 

^> J^'f y^S0S:i->«J8i:bTx i^aT'-^UDLO. D 

U -fe;i/MCLi:HCH^a65<Jg?«lf 
[0 0 9 7] ^5!(itBbiaBSlDC40a:, ji'tV^Jl^T'l^^K 
CA10±©>>t ^ U ■fe-JMIC^aiRt- S d K J: ») , ^tST*- 

s. $e>fc, ^*«)^mbfc7=-^**^ASiRM^YSE. 

RYSOKjtB bTSfe^m b7'-^J'«E0T0*! J:tfE0B0fc:m:<j^ 
S. cmCMb-C. SS*Hiblil8SRDC4ia:^ j^i^U-b;!/ 
Ti^-f MCAi i±® ^ * »; •tjmc'^m^T?} t j: »> ^ 

j^3j^_^j||DRB*J;yDR0t^bS^«^*im bm^&tft 

ais mm-tio s&t^ iss^mbfcT'-^'SAvASj? 40 

m^BYSB. BYS0t:f6bTSSE*aib7*-^iS!R0T143itfR0 

Bitai:t;-rs. 

[0 0 9 8] Sti^d>[s]eStfCU20(j:. A:^$n7&Sga5«^tii 
WIB0K:j©bTJta7^-tJ'I^LEtJJ:OTL0?&|gi&bs 

a*^7^-^igiHiTot*& b-c*# ji«?(^tta>' - mom^ 
iBid-rs. stii*iH!8Swcu2mx A*afnfeSi5*Hib 

Blt:*tJbT«a7'-*iiDRE43J:tjn)R0?feffiS;U SSii 50 
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^T^-^'HWITUCiS; bT||Sa»*ia>' - HWCOMl*® 

[0 0 9 9] *tc. J^^^ U :/D^/^CD^i*:l&f^fc:ov> 
tiJiW-rS. *r> ^^tiibl&f^CD^-CDfiWJtb-C, -»t 
^ y •fe;i/7'l/'f MCAlOx MCAllK:43Jt5«»#BC[)7*-^ 

ttb«)tc, «a7=-i'i^$ijP(HissDswtc*>Mts>^'r 5/^8 

0S2r->*^.®i: bTx ^^MT^-^'ilSDLOiiDROSg^^l-r 
S. Ifefc, ^*U-b;i'7"^'fMCA10. MCAlHc:*lt««ft 

a^^-^'i^LE. mi^-ft-i,x. m^iii\^mmac4o. rdc 

41{;:|31tt»«t*&bfcSS5S«n^nt±l:<j-rs. PINf 
fcx y^—- b^l/rW'fDCAllfcl^itS^^^— b;M)C*IS 

<4Ybb, «^$n&«a7^-^)iiDL0. m^:ff\.x. m 

55(^tBb[aBSRDC40x RDC41C4^^— fe;i/DC{c:8SnsSg5S 

[0 10 01 SII*mblM^©^z:©0!|i;b-Cx 
^ ■fe;i/7'L"f MCAIO. MCAllH43JtS^S(SB©7^— 4' 

btofc. fta7*-^«l»Jffli[5iESDSWk:i3Jts>^'f ^^^se 

^:4->tftffii:bT, Jta7^-^i»LEi:DRE&gEiei-r5. 
ifefc. ;><^';-fe;i/Tl''fMCA10, MCAllfc*J{tS^»SB 

;j'ii±©;<*»j-fe;wfcs^n^nsj^b> ^^a7* 

-^ISDLO, DRO*^b-C> ^*ittlb|51B(RDC40. RDC41K: 

^ — fe;i/T U -f DCAlOHisIt $ — fe;i/DC&fiH4Yb 
bx ^«&$tvfcJ*a7^-^i^LE. DRESrt^b-Cs 
blH|gSRDC40. RDC41lcy^— fe;H)Cfc:«EnSSi5S-e*i 

[0 10 1] Sfc, »&ii*«rf^O^-®0!li:bT. ^ 
^ y -fe;i/7'i"f MCAlOx MCAllt::43ltSiSScSa®7^— 

c:cDj©-&. y-fe;i/7'i/'fMCAiofc43{tsisasB® 
T^-^ia^x tta7=-^'«sDLE:fej;v»§a55^^*a>'- 

KVC0M0k:@|i^bTx »$&^iaeSW:U20:k'J:VWCL10iC 

fc:. .><^y-fe>'l/7'U'rMCAll{c:4bMt^iSSt#B®7=— iJ' 
J^a7^-^'ilSDRE43J;V«§a.**ta>'-KHC0Ml 
fcgli^bT. «&aa5^|ailSWCU21:feJ:VKCLllCJ:»)> 83 

[0 10 2] $t>{r. «&a*l!j#©^-O0!|i:bTx 
y-fe;i/7'H'MCA10x MCAllfC^JftS^aSBOT^— 

c:©«^x y-fe;i/Tl/'fMCA10t*5lt5^SB© 

ftaT^-iJ'moijiv^giii'djtay- 

HWCOMOtgl^bt, SSa5^^lHlESWCU2043J;VWCL10K: 

{c. ^^y-fe;i/TH"MCAii{r*5Jts^»SB©7*— 
las. fta7^-i'i^BO*jj:tj5«§a*'«a>-i«r«;oMi 
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vimmhx. «§a*iiigswcu2i*j<twfCLiitcj;»j. m 

[0 1 0 33 M.^^. -J^^—- fe;W7'l/'fDCA10> DCAll© 

-f DCAio&«3Mfti-rs«^s ^m!T-ifwmmmimz 

RE4^U> v;i'f^ri/-}'-9-HUXUD0. HUXLDO&iSli-fb-r 
S^:i:{3j;»3. la 1 fc^bfcx';i/f^7*l'i't«IUXUD. MUX 
LDi:|^«t:. ^J^^-7^-^'i^lOO^:D10mSV^K3a>lRIg 

a>a«E*i8flfet-s. flto^cDi^^— fe;i/Tv-<DCAii^«j 

f ^S0?Se;*->«3SJ: UT^*jl7^-^'l®DL0i:DB0S®6& 
U v;i/^n/i't)-MUXin)l, HBXLDl5fe«ttfl3t-5Ctfc: 

K:, i5^5-7^-^'i^llOi:DllUcSv^t3a»|qjtf(OSJi^fe 
[0 10 4] ftKl. mmbIlI^C40. BDC41cd:»jeS2: 

fftf^. #^m^ole^:5^^3o^^Ti^iWf a. 020 

ti, -o©^««*itH bI51ISEDC40. RDC410^figC^Sr^bT 

*>'t)^ -en^tvosg^mbiiiE&B:. A^ASJRiassYsw 

5 ^— HBSCMIO, CMIK >'t^7';^|ilSSBC4T-€^n-€'ix^ 

«^JtJ;S^««)^UlblHlBSRDC40. RDC41^DiHfmtt^ ^— fr. 
A^>h^^-|5I8SOJ10. CMllS. laifc^bfe^^- 
ifc 1 *ri CD* V > h ^ ^-HBSCMi: PI b«mi:i-S ^ i: 

— h ^f^<ONM0S Vy^yVT. i'NlOl, N102T-«JEK-r S t 

[0 10 5] *-r> S!5*aibS!fSRDC40C:-olNt:Si^i- 

V > h ^ ^-lll^MlO(!DA:t;ig?*fi?H5# 

^n^i^-r So f&:5®* > h ^ 7-lHigacMllcDA:fc;« 

— ^'mB^:rt^»ft^i7=-^'|g9^)LEfc:^^^■?^vgs^b^ 
DLo^:rt^s^^ta7^-^'iS^NDLO{c:-^^l^^^gE^•r•5. 

E, DL0A>f>5!jl/> h^^— ESSCMlO^ CMll^&MfcNfffll' 
> t:— i^>7i ^ ^n^n^ b < «i S J: 5 fc-r S i: 

[0 10 6] *5ASS?(iESYSW2t±. A;^$nfc*vA 
SIR^S^BYSE, RYSOtCioT, -b>;^7^-^iSSDLE. SD 
LOS^^^mb5*-^ii»0TO*3 itHOBOCDift, ?,A^lCg^^ 
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*syfi{»jT-tt. El 9{cg^bfcp<tu-fe;i/rL"f 

MCA10fc::feltS«»SB®7*-^iMl±«Dp{ ^ U •fe;iMC* 

^^f^ffit-®^lc^ ■fe>;^7^-^'?^SDLEAsiE®8itti:)Et 

^fc:. ■fe>P^5^-;J'i^DL0AsiE®fiH4i:J&:S. -ecTN 
AvASl^ilaBSYS»l2^&fflV^T. -b>;^7='-^'i^LE> SD 
L0$:itve>®«ittfc:jiBb"CSfc3iiiliib5*-tJ'«B0T0^ EOBO 

[0 1 0 7] JfetC. ^i?(iifibI518SRDC41fc^V^Ti5iia^ 
10 5. -::&®AV>h5^-l5iiS(»I10OA:ti«8?SrtSPft 
aT^-^OT)KE, tB:*j«g^^'&-fe>:^7^-^J'i^SDREt:-tn 
•ejxSieif -5. ffe:^® A U > h ^ v-HigscMil® A:t;«i 

v>T, h7>i':^^Nioi®v->^i:K^'f 

-:5' i^EEi: l^gBftav^-iJ'iiNDEEJC^tL^ngE^ b. 

DEO i: f^geftiiT^- iiWDEoic ^n-^-ns^-r a o $ 

20 EE*JJ;l«n)E0^£PlbSai^li3!poaBj|Slft{^«t5J;^{c?gfig 
E. DB0*»6*l/> h lIl^lOs CmiSMi£:^®-f 

> ^ ^n^tv^ b < -r s c t AST* § s . 

[0 10 8] *^AaJ?IllKYSW2H:> A;0^nfcAvA 
SSIM^EYSE, RYSOK:J:■D•r^ -fe^y^T*— iJ'ifSSDBE, SD 
EO<&»gi«^aib7*-^'imOTli3itl=EOBl®ift. fei^lCjtM 
*ll«f6«?!|-c-ii> 01 9fc:g^bfc^^';-fe;i/7i/'f 
MCAllfc43lt 5«iaSB®5^-^'«i±Op« * U -b;WIC* 
-feVXT^-^iiiSDEEiSiEOSil^fc^t 
30 ^)^ ^ScSBCt'— iJ'igl±®^^ U-fe;WICSSIi5^m^® 
■fe>;^7^-<J'«SSDE04SiE®«H4i:>5:S. ^dtN 
*^Aa5^|5]8&YSW2^fflV^Tx -fe>;^7*-i^l8SDEE, SD 
R0^C:*l?>®filSCj(febT^«^ffib7*— J'«BOTU ROBl 

[ 0 1 0 9 ] 0 2 0 tc'tt. ^ \:.im.=r-9wmm^ 

DSWO«f£i«tf^$ixTVAS. liM0Sb^>i?>^i'N411 

lis 01 gtcs^bfc::^-^ y^SE(c;»>fj©t-5*)®tfetJ> 

i^U -y- Mcg|«gSiJfflim^B;feA:<7^«. HMO 
40 Sb^>j^:3;^N4i2ttx 01 9fc:s^b&;^'< -y^sofcj^ 

0, DRO{c^*t^*tg!«ibx f-Y\:.wmmm^M^ 

A*-t2.. g|^®J!&M^HE. CHOtt. 0fl±# 

lltS^tl•CV^S$^J®IlISS{CJ;■^T, A:t;$nfc^SP7' Kl^ 

:^ JE& bT^4^ Ix sfi^T- * 5 o 

[0 110] ]fx±.<Dmm^i.^. ^««»tH biiissEU)C4o. s 

DC41i:«a5*-'^Jgl®J»laIKDS»f®^<*:lM^i:, 

^®^^75r^tov^Ta{iB^-rs. ^c:T-J±-««Ji: b■r^ 
01 9{c:S^bfc^^U•fe;^T^'fMCA10^ MCAllt:43V">T 

50 <sisss®v^— i'i^®;>{^';-fe;wic&^n-?'naiR^ 
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^?3i$-B-SCii:K:«tD^ ^a7^-iJ'ijSDLOi:DR0SS«l 

^ta5*-^'lSDLo^ DBOfc^^-5*-4'«a)iio. oiii 

C40K:i3Jt S ^ ^— it l^(«fl©*l/>h^ ^-HEaCMlO 

mtR^ t U ■fe;i/MCK:*Jlt SIBit««K:<iB bfcejiiE-rN Hr 
^J^T'-^J'I^SDLE^feJSSf S. Mif^WblHlBSM) 

C41K:43Jt S 5 ^-Jt l*tl©*l/>h5 9-iairaaiio 
&Stt{b1-SCi:tcJ:Dx ^t>;-fe;i'7'U"fMCAll±cD 

t •fe;i'MCK:*5lt sf3tS«^icj«; bfc@JST% -fe 

I1ISBDC40^ BDC41t*V^T^ K^^ltlM l<OijU> h 

§ V— niBSCMiiAs-en-entsit'fb^nTVAS. cc:t% 
5— fe;n)Cfc:«Ensm«©¥iassstf?i5a$ix*- bfc 

ifi-oX. mMmi<D (^4) (iC6) T*S^bfeJ:-55S:iE 
M<om^Bi Lm^ifi-b > :^ 7^— ^ i^DLEii J: iwdlo i:SD 

^^^n©fa»^!l«^*lS'J^ ma^-t^o *e>t:. gEsasca 

VSSi:)5:oTV^S*vAaiRM^YSE?&SflE«fijrVDH{C|g 30 
SlIbT^ b@£gRDC40. BI)C41©:>!7 7AS^g]egYS 

W2tc:*5lt5 h^>y;:^^'H33U N332*-eix*n3»a$-& 

EOTO. -feVJ/^T^— ^iSlSDL0^$S3^aib7=-^i^OBO. -6. 

^iisDBos8i»ai b?*— i'iiSBOBiJc-en-engEiK bT> 

[0111] ikt. «#a55^I5IgSKCU20. WCU21fc-:?V^t 

mgSDSWB:, 0 2 OlC^bfe^JESilPlbT-^S. 
*lslSSWCU20. WCU21©-?tl-etiS:, HlUg^bfe^^ii 
»illSWCUlfcx NM0Sh9>5?:^^N401s H402*fflV^■C«} 
fS-rS. -7^©Sta^^IHISSWCU20{C43V^T> 
;^;J'H401. N402©V-::^S:«&ii55*^[HlESWC01©m:^« 

y-HcSl5a!)^mbSiJfflift^EB;fe*ix^nA 
:'3-rso ffe:^©«&ii^Il^swcu2l^c*^v^T^ 

;^^J'N40U N402©Kl"f >*^ta7*— ^'jSDEE. DBOK-t 

ii'^ixmm-rio 50 
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[0 112] z<D^o^m^ic^^^x. $s<^aibiM^® 

S««lBEVDDi:«:oTVASigia^^aib$iJ{lpm^EB& 

g?Sfe®{avsStr)|El&bT^ V^yi>::^f'MOU N402S:t 
7ttS§i:-r-5^i:{cJ;!), J^a^^-^itSlDLB. DLO, DR 

E. DRos?tjiB-r-s*Sji5>ieiKwcui©ai:^i3^?A»f>^n 

^^fttib$^JfflI©^REB^S®SflEVDD{C«^b^ h^Vi?:^ 

E, DLO. DRE. DRO&^n-enffil&^S. 
[0 1 1 31 ^i^±©J;■5^:«fiai:lbf^K:«tD^ ^^Uib 
16f^t:*V>T> ftaT^-^'iSfflLE, DLOs DRE. DRO*»e.« 

jffii-rs«#a*'iaESwcui*^n-en«iD«ib. tta?*- 

^l!aSliJfflllslBSDSW.*fflVNT. JtaT^-^'iUDLB. DLO, DR 
B. DRO©S«E *®JfflIt- S CI i: *ST g S . 

[0 1 14] ixTiz. *sl^^5^?!l^cov^■r*i:465. ^- 
td, i^bgaiia:g)!pogMia*itcjgj^$nfeE3*©«a7^- 

^^iSDLB, DLO. DEB> DR0?fel7- KIS^tZ^fffciBeb 
fco »J-b;i/7'U"fHCA10. MCAllkliJJtST*— 

^J'leii:^^— fe^l/Tlz-^'DCAlO. DCAlUC*JttS7^— iJ'H 
S«6»SSi:^aSg©^^>»v-:r(c^ltT. ?tJsB-rsv 
;t/^n/i'1^'MlJXU20, M0XU2U MOXUDOx MUXODlfciJltS 

«y^sEw^. ^n-?'n©fta7^-^j'i®t^ije«jicgE 
igSbfc. ci©J;a*«fi^K:J:t), •tn-en©fta7'-4' 
«afiS?«l$ns;^'f »^^SRW©»*Pib» (cc:"t?H:3 
li) i^a^^-tJ'iSiDLE. d 

Lo. dre. movimm^ti^:^^ ^y^s&v(Dm^mMm3 

m-^s =&«a7*-ij'i»t;-*©7*-^i^*ifei±^^^-7* 

a^v^^—- b;^Dc^&:»fiE•rs— oo^^»;-b;wiCL, mch 

e>*f*c5t-stta7^-^'i^&MfeB#©'f > tr-y 
^b<rsii:<)*-c§*. ^=t:. m^Bn^mmm 

0, RDC41Jc*lt5j!;l'>h^5-liI8SCM10x (Mil© ^5 
— its^n^tvi^i i:b. ^e.tcM'f 7';^iiBSBC4t: 
43ltS-o©miSi«K^?>riK{cm-rSii:fc:J:D. » 
a5*— ^'HDLE, DLO, DBE> DRO*»e>*riiS^«*L'> h 5 
^— EiKSmfc^©'f >tr— ^5^>::^^^ix^n^b<-r 
ScitAs-C-SS. W±t::J;D> SS5!*iabi&fp{c:43J^^S# 
a«BISB&©^<^*, SI«Bt?!I3 J;»)t»>'^7>;^©i:nfc* 
©fci-s^iiiAs-eST. ge«bfegiE*tHbSM^?fei^]S-r 

[0 1 1 5] 8x4lf>vh;^J5K©^^U-b 
^l/Tlz-f MCAIO, MCAlli: 8 X 1 If v fe;i/ 

TU'fDCAlO. DCAll*0lJt:iftgBbT§fc, bA»U 

mm 2 * J: nffls^ij 3 -ciK^tzm t mmicmmm 4 -c 
t), -i(ia©'7-KiSiit**«ttf-*©7*-^«ii«t»Str 
«y h©;>{^i;-b;i'S-eJi^niEBbfe,>«^^U-fe;i/7'W'f 

W -< © tS & K«) S C i: f § S . 
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<mmm5>ztit.r'(Dmm&ix-it. mwim<Du-h'm 

rO 1 1 6] BI2 2fcia2 3Ji. *IIJ£«ait43lt5^^ 

WDCA10i:©rat. 5i::g-fe;bTW'fRCA10. RDCA10?&ffiB 
■rS. 5t:S-fe;i'Tl/'fRCA10CDpigt:v;P5^7'l/ 
•i^-9-MUXU30, MUXL30. 5=C«-fe;i'Tl/-f EDCA10(OlS8^«CV 
;i/^n/^-tJ-MUXU4(k M0XL40*-tjl-^nffiH1-S. flfc& 
®ia2 3tCi5VN-r, ^^y-fe^l/Tl^'fMCAlliiiJ^^— fe 

;vrV'fDCAiii:©Kfcx 5t;:^-fe;i'TH'ECAiu bdcaii 
^Egf S. 7ig-b;i/T^'fBCAll©lS«K:v;i/ 
^T'V^'IfMUXUaU M0XL3U TZM-tJVTU-fWlCklKOm 
*gK:^;i/f^7'l/^t^MUXU4K M0XL41^^tl^neg-r 20 

^t^«;Hr;i/7'W'fMCA10> MCAll±fc:^l>fc^?Rip<* 'J-b 
5tfi-fe;U7'l"<ECA10. RCAll±©5T:ft;>{^ u-fe^v 

V>f PCA10. PCAll±K:Sb*:^«llffi;<*U*;i'*^ TCS* 
^I'XV'f BDCAIO. EDCA11±®7CS;* * 'J -fe;HC-5^ll-en 

*;i/^W-YMCA10fc:J^^r--fe;i/7'l>-fDCA10{C)tt^-5^a 

[0 1 1 7] 02 4tt, 02 2(c:35^bfc;>{tU-fe;bTI^ 30 
MCAlOi:^?,— 1/ -f DCAIO. TCft-fe^l'T l/'f RCAl 
0. RDCAIO, v;V5=-7'U^1fM0XD20> MOXLZOx M0X030, M 
mSO^ NUXU40. MUXL40s MUXUDO^ HUXLDO©[l]Eg:^^0!l 
^g^bTV^S. E|3 9^±^ ^fl^ti(0-^)\^^-^U 

S. felTT-B:> liI2 4i:ia3 9t:ei£V^#|BIJS«|jSEt-t>V> 

i^j (j=0^ 3) i:©3^;i^ts ;<^U-fe;MICS**t-e 
nEet--5. fe;i'7l"fDCA10tt8 X 1 1: 40 

[0 1 18] Zti^lzMLX. TZA'kJVTly^BCklO^ 

8x2fcr5'b©^*«;-b;mcT-«fiKbx 8ffi®^-m 

10?&8x2tf>y b©^<^';-fe;WlCf^fiEU 8|i©'7- 
Hi^h75;jS^J^^-5^-i5'i^lOO. RD101i:©^;^fc:c 
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[0 119] -x';i/^7'Ui'-y-MUXU20{i. 4fig©»M0Sh^ 
^i'J^iJ'Nllj (j=0. "N 3) T-«fiE^nS. 
iJ'Nllj©V— ^i^j (j=Os 3) V Klz-f > 

T'Kl'XlS^YMTj (j=Os "s 3) ^^ii^ttmm.ir^, 
•^JU^yuif^mmQii^ 4<a©HM0Sb-7>i^X^'N13j 

(j=0, "N 3) *5J:V4fi©NM0Sb7>5;>^^H14j (j= 
0. "N 3) -^mm^fl^o hv>f :^-J'N13j©V->^fc 
gE«6SffiVSS. KV^rVKT^-^i^j (j=0. 3) , 
b 3 9 Cij^-r J: 5 AT K V;<fl^YMBj 

(j=0, 3) ^fe-tn-etl^iKt-S. 
^'N14j©y— ;^{c:«§ja*i*il>'— HWCOMO, Kl"f > 
Ct^— (3=0s 3) ^ ■5^-bt:E!3 9lcSnf J; 

d&jij^AT'Kwj^ig^Yiwj (j=o. 3) ^-etv^n 

[0120] tHIUXUDOB:, 2 ffl©lfflOS h ^ 

>$?;^^N120, mZlxm^^tlZo b^>2^:^^N120, 

m2i©v— 7*— ^igDioo, Dioi, h-V'f>s 
Fu;^M%YMDm YMDTois-en-en^i^f s. 

7'1/^-y-MUXLDOtt, 4ffi©BM0Sb-7>5?:^^H150, N15 
U N190^ H191-e«fSSnS. NM0Sb^>S;>^i'N150^ N 

i5i©y-;^t:igES&«;tevss, K 

DIOO, DlOl. ■y— hlc:03 9{C^-^<fc^«:*^ATh'W 
J^fi^YMDBOO. ™DB014^-n-engf«I^S. *fc> h7 
>5^;:^3'N190©V— ;^{CgEflfea{4VSS. KV-fVC;}^? 
-T^-^moO. ^-hizms 9iZm-t^ot3ii)^AT 

Hu:^m^YMDW00&g^1-5. ^^.t:, h^>i^y^i'U 
91®V-;^fc:«®SflEVDD, KW-f >t^5-7*-^|gD 
101. y-htrias 9^:aKt-J:^«:*7AT^•^;^^^?y 
HDWOl^feSE^-rS. 

[0 12 1] v;u^n/^-»rt!UXD30a:. 2<B©HM0Sh5 
>SJ;^iJ'H340. N341-Ci^J^$ixS„ >i?;^^'H340, 
N341©V-;^C7!;S7=-^iiSRD00. BDOl, HV'fVtltt 
ilT^-^m. y-Mc:E3 9fc:S^^J:a*:7Cft*7A 
TKl/J^M^RyMTOO. EYMTOl^^jX-etT^i^-rSo 
^7'l/i'-9-MUXL30a:. 41@©NM0Sb7>i^;^-J'N350v N3 
51, N360, mixmfS.tfil?>o h^>i';^<$'N350. N351 

<D'^--:^tzmMmmss^ k u^r vcTtST'-^'MatDO 
0. BDOU -y— hfcias 9{c:^1-.fc^3&^^ft*vAT^• 
^xm^RYMBoo, RYMB01?£*n-e*xgei^t-?>o b 
^ i/i?;^i'M360> N361©V— ::^tc*t3i^*^J^®>' — PWC 
OMOs KV^VCJtftT^-^'iSRDOO. RDOU ^-McH 
3 9fCS^^J:^«:5i::M*^ATKUX«^RYMW00, RYfflf 
Ql^^fl^nW^t^^ CCIT-, JtSA^ATKl/;^© 
^EYMT00*5J:i;«RyMT0K RYMBOO^JtVEYMBOl, RWtfOOij 

itwunwoio^-^tt. A^ATKWy^a^YMrj. mj. 

[0 12 2] v;i/^7'U^-9-MUX040e:. 2jB©HM0Sh^ 



( 25 

47 

i'H430x H43U K440. N441-e«lK5n*. h^VS'^^' 
N430s H43lCDV-;X»Cg?*SiftVSS> H U-f VtCTtft^ 

g!«t-5. ^5>s'^^'M44o©v-;^t:«l«lm^fl[ lo 

VSS. KU"f >^c:3tft^^-5^-^'«KD100^ -y-btH 
3 9 tC^-r AT K l/^^emYMDWOOS-^ 

— b tcS 3 9 fc^-r <t 5 J&JCS* V A K V ;^e^YMD 

wois^*i-eng?iKi-s. dciTx j!::g*^A7'Ki/:;^ 

m^RYHDTOOs RYMDTOU RYHDB0O> RYMDBOl^ R¥MDWOO> R 

YMDWOlCD^-^tt. *^A7'Kl/:^M^YMDT00, YMDTOU 
YMDBOO^ YMDBOU YMDWOO^ YMDWOlCMfSt-^M^^e** 

T^fiiu ^;i/^rvi^-!«njxo4o. mhxmoca 

:*j-r43t:g*9A7Ki/;<M^fex JtS^^^-T^— ^'i^ 
DIOO. D101tcm>$*T^«St-SCfcK:i?). yK—'r 

[0 12 3] 122 -mhl^Xy pt^U-fe^l/TU'f 
MCAIOK^JJ^-St^— 4'«a)2. D3i:. ^ 5— fe;i/7'l/"f DCA 

fc;>t^U-fe;j/t:4<iHS*s^bfcS-&t:, T'—S^mz. D3& 

5tft-fe;i'TV'fRCA10t:*»4yC:g7'-^'lgiRDOO, HDO 
1. ^K—'r-^mm. DlOl^Tlfi-fe^l/T'V-YEDCAlO 

{c^itsjt^a^^?— 7^—- j'imDioo^ BDioit^n-en* 
tsi-r5*fibtias^bT</^i>. — iTjcDTtST^-ij'i^oo. 
RDOi±©^ * u ■fe;mctc7'-i' &«&at?«^> 02 4 
t:s^i/fc-x';i/^7'vi'-y-Muxu3o. MuxL30S-5^n-enftijffli 

;i'^ri/i^-9-MUXU40. MUXL40?&^n^n®JfflILT^ «J5 
«EVDDi:ltflbfl{4VSSi:CD^t37ES^^— ^'«|RD10 

|al«^c*a«|083^t«^8Sll§a^■e^ 

[01241026 i±, gijCD^fc bTx yt'eV -fe^l/TV 
-f MCAlOtCibMt 2.7^-^')|gD2i:^ y ^ —tJVT V ^ DCAIO 
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ui'fiCAio{c43its7i:g7=-^'i!^oo. i^^-T'-i^m 

101 ;&7t::^Hi;i/7" 1/ RDCAlOCiilt « JtS^^ 5 -t*-^' 

i^lolt:e^fe•r^.m.'a:las^uTv^2,. jz&vs.-^ 

4tC^^bfc^;i/^n/i'1*-MUXUD0^ MUXLD043J:VMHXU4 

mtcomvi. 5t:sy^-7^-^j'j|iRDioiipf,«3i7^-^ 

i^5-7*-^'ll9D100i:?i:fi^^^-7^- 
^'illRDioi±©^.* u ■fe;i/fcffl*l®i3fS««l&ll*a 

tfo bfets^-r, y?— 7^— iJ'i^l00±6D;'{^U-fe;MlC 
LtJtSy ^ -7=-^»)101±®pt ^ U •fe;MIC<£?^K: U 

[0 1 2 5]!««K. *ll^ififi^lKov^■c*^:^6i.. m~ 

fcttRDlOlHatfet- S i d Jfe* V At!tSF;&S^J|#t L 

% ^ ^ >; ■fe;W!Ct:*f * d 

DOO* fcttRDOlfcBil-r S J: 5 «:* 7 A«[iS*3S;*«#^ 
bfc, J^^±^ -o®}i!j^Af!(iS:)?S5;ic:.t t)x IIBS0!I3J: 

[0 1 2 6] iti*-ett, 8x4try h«ifi!c©^^y-fe 

^l/Tl/'fMCAlO. MCAUfc 8 X 1 tf ^; hm^(DVS.—t)V 
rU-f DCA10> DCAllJC 8 X 2 fcr«v \-m^(DK^'^}i>T\y 
-TRCAlOx RCAIU RDCAIO. BDCAll^^Af ^0<l^i%IS b 

■t *t-enEB bfe ^ * u -fe 1/ w fiifiit -r a i i: * ^ 

b|5]BSRDC2*5J:rF*§aai!(i®EaWCU10x WCLIO. WCUlU W 
CLllSftW-rSiriijbs-C-gS. bfc3!)S-p-C> JtS-fe;i/T 

H'CJ:55^^yriaSlii4^SSI^»fi«)^c:ttl«|JbT^ ^y:/ 

[012 7] TW-Y«figSr4£5Sbfc^^U-fe;i'>^ 
D .y J: S * ^ A«C^*S5;*«Af S« 

*l&tc^5bfcai:■r5ili:*IS*bv^. JKffiiS 
<fflV^6>ti-CV^5DRAM-C0:, 7^— ^'Mtdjijf STC:^ 
7*-4'«a©t!|-&M«;V^b2%eK7ffe»>. MRAMU* 

v^-ct)v PI^im©t!l-&^::•r■scli:Ass*bv^, ^fflfcK> 
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[0 128] *fe^ c:*v*tfSfiR9bTSfe*5A«JS* 

■fe;i/Tl"l'MCA10^ y ^ — fe;i/7'P'f DCA10±eD^^Rl6<& 
J!:S-fe;UTl/-fECA10, EDCA10(C^n^ixBtfe-r-5A^ 

SM R A M 5& S - *ST* & o 

^ — fe;i/TV 'f DCAiocD -^n-encM^* bfcJtfi-fe;!/ 
TW-TBCAIO, RDCA10SJi5J5R1-S*^A^^;?SE;SieW 

T V 'f MCAlOii iUf^^^— fe^l/rW-f DCAlOKjit -r S JtS 20 
•fe ;i/ T 1/ BCAl 0:fe J; uSDCAiOcoai^ A*:*: 1^ » K . 

i/<jm&>-fvi*jf;Wt^\jX\^^, — *©^* U-fe;!/^ 
W-fMCAlOfciJ^?— b;i'7'l/-Y'DCA10i:©KK:, 5t«-Jr;i' 
Tl"ffiCA10<&EBb. Jtft-fe;i/7'^'fECA10®MSffiCv 30 

;^5^7•l/^'•t^■M^JXu30^ MUXLSOS^ti^tiEB-rSo ffe?? 

* U -feJVT 1/ 'f MCAll k y ^ — b;i/T 1/ DCAll i: CD 
Hit:, 7lft-t;i/TV'fECAll*aBaU 7i;«-b;i'7'l/-YB 
CAll©|PB^K:^;P^7'^^'tfMUXU3U MUXLSl^^tl-etV 
ffiB^S- b&*s^-c> l|Jfi0!|5cD02 2*iJ;VS2 3 
i;Jt«^T, 5tS-fe;P7'l"fEDCA10, EDCAllkv;i/^7'U 
<>ifMUXU40. MUXL40. I1UXU41. MUXL41<&m?)!Sl!V>fe«fiE 
^:b■cv^5. ^^ilT•c•0:^ ^^©fci&Cx jt^ev^JUTi' 
'fHCAlOfciJ'^— b;i/TV'fDCA10fc^-#-S«ClSiIBSfco 

[0 13 0] 02 8H:^ 02 Ttg^bfe;^^ U-fe;i'Tl/ 
-f MCAIO i: y ^ — fe^l/T V"f DCAIO. %M-k)l^7 V -i RCAl 

Ox -^jirf-yiyi/vmsoza, muxleOx muxu30, huxwo, m 
uxDDo. vm3QcDm^m^m^mLx\^?>o ^mmyi^ 

^^i^tt. 02 4tg^b&lHl«&«fiKi:i5lbT*fe»}> ^n-e 

03 9K^bfe0^:Si:-t*i-eixPib-efes. ife 

s. 

[0 1 3 1] 02 914, -ffiJkbTx tJ^^-5=-i5'«|Dl 50 



00, DlOl±0y^l 
«^fc:. 

0. RDOlfc-en-t 
30> HUXLSO^^ 

lo^mmvx. ; 
««i'0't)fSb&i 

:&v='-^imD01{. 

Cbfe^^— fe;) 
[0 13 2] 0; 
5_^_^||D10 

T^-^'j^OOilR* 

^(C, 02 9-??s 
— 7==-^i^lOO i 

[0 13 3] 031 

Aio^siw^y^— { 

l/'fHCAlOiJa^IFi 
'TECAlOCEglf ^ 

[0 13 4] iEm> 
AT Klx>C7^3— ^ 
7-r>'^7U'<'NADAT: 

{Cf&btaiScffl (: 



( 

SI 

DDE%i (bp^ 1) i:iEjS*^A7'Kt':xe^K^'f /tNDE 
Vk (k=0. 3) •Cfi|JEK$*tS» iJ^^-A^ATKl/^^ 

y^fg^YMDTOnk YMDBOnu YMDWOm (b=0. 1) ^^n^tlffi 

3) i:»§3a.5!('i'J2?M^BtCfSCTx T^-^'KSlcDgS 
lK«^^feSiJffl|-rS*^ATHV;^<S^YMTk. YMBk. YMWk 

(k=Ox -x 3) ^^ix^nmti-t^„ zz-c. m^jh^ 

[0 13 5] KS^^AT'Kl/::^?'^— ^^YMDttx JBS 
A^AT- Kl'::^t^ail51{^DTCi:5=t:**^ AT H U'::^^^ 
K^'f nTW'TRADA-ei^fig^nS. ?tS*^ AT K U-::^ 

JfaO*«KJf&t"C2ffi) <07C:g*7ATUl/:^fa*tlHl8& 
BMRYm (iiF=0. 1) ^ NOEHSSNElOx NEll. NR12> ^ >^^~ 

^'>^m^§^•7'f/tT^"fEADAB:^ 7!::a*7ATb'W>^m 
^K^'f-'tEDRMta (11=0. 1) Tf^JERSn*. 
[0 13 6] TtftA^AT Hl/;^t31tlHllSEHRym(i. 7" 

EBm (iiF=0, 1) :fe*J:lF^5— JtftT^;^ hM^RBm (dp 

Ox 1) X A 7'>;7'n-KTKi/;^CYH5& -en-ens 

ItTx lEMTES'f^-T'^l/^^NEEm (bpO. 1) t.^^-^ 

7ZR-( ^-yj\^m^mi (m=Ox 1) &*^-rso 

[0 13 7] NOElHlKNBlOx NEllttx nSB-T ?>iEmK& 
-f *-:^;i/m^HEEBi:y ^ -TCS'f ;*>-:/;i/M^EEmfc 

J5£; ftJtft*^ AT K 1/^:31 -f T'^l'M^RYMBm (in=Ox 
1) SIB^U MjSS5-rS7!;g*7ATKl/:^M^K^'f 

-'tRDEWBC-en-enm^-rs. c^i-^x ssseevddoie 

M^DEEm#x ^]5&f SNOEEIBSNElm (m=Ox 1) 
nx TCfi A ^ATHVX'f*- r;i/©^EYHBiBj5Jg|Jte« 
ttVSSiCffiib3FnTx Jl«*7ATKl/^M^K7'f/« 
DBViii*sfilSYb$ns C i: C J; D X MiSfsycftT'— ^HS 

3b5M*?$ns. 

[0 13 8] NOEHlB&NElEttx \tl^fl?>iEm7im.-( ^ 
NBEB^^^U =&im*7ATb-lx:^e^Kv'f.'WRV 
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*J©^x iEi^7!;:^-f ^-T'Ma^EBttx S©m£EVDD 
®iE«5tfi'f :/;i/M^NEEO*fcttNEBl<(JX*$ns 
:ii:KJ:»)g5«bmvss{c|gl&$nx iES*5ATKl/ 

[0 1 3 9] >/^-'S^mmvin (hfo, 1) tt, Mf&-r 

« ^ ^ -JtlTS'f r;i/M^EBmSSte LTx 5 -5t 

r;i'M^DEEBin (ni=Ox 1) ?fe^n-en%4bx 

?*Jt5-r ^ — * ^ AT H K 5 -f ytDDEVmtC^ 

— * 7 A T K W K 7 -f /tDDEVm&^^Smb-r S » 

Ifcfcx 03 IKS^b&^igBSrPyi'OiaKfilfiK^SCo 

[0140] la 3 2 lix TC:^* V AT H Uy^lBttllll^ 
Kim<DmsSum^ni bTV^ S, TCS* 7 AT K Uy^fBitlil 
KBMEYmttx iE*gT K ^;^l3«lli8HMEYfcy ^ -T K V 
;^ f 3«lelESDMBY-e ^ n^n^JSK^ n 5 . -*CDiE«T K 
20 U>^f3tSE18SNMEYt±x PMOS b ^Vi^J^mSlx HMOSb^ 

>s?:^^H47ix (c:cit?B:6ffii) (Dfcsmsmm. 

^ — :/;Ki-^NEEm* sasmffiVDDlc: ru^^^— i^-rsfc 

4«)©b7>5;:^^'-?f**, h7>S^;^^'P45lCDy— hfc 
:7'y^+-s;©^PEEB*A;(!jU b^>S^>^^'P451i: b 
5>S^;^^J'N471€:ia5)JjtigS-r5, h^yi^7.i^M 
7lCD-5''- bt:iEM7C*7^^ hM^NEBm^A^jU 
> i?;:^ ^N471© V -;^SS?T- S ^ - b-Ami:S*S{4VS 

30 5. $^>t:x A^AT*';?*:!— KT^•^:^CYM&:»J^■r 
5^3^CYMm (n=Ox ix 2) fcx ^ine>ofg^&'f ^y^— 

^'IeIfSIV2n (n=Ox U 2) T-StebfeM^YMBn (n=Ox 

ix 2) seflsojttiwaiBtaiHissFfc-en-enA:*?-^ 

Cd-C'x i^M^EEBttx TH-^W^t:^ 

ABsoftJCD— offes. *fcx mm.Ti&'ry^vm^msn 

ttx ht-K*WlHlBS{cJ;D^^$n^^ 

[0 14 1] ^©J:5«:«JgE{c43V^Tx S%S{55!VSSfc 
3&oTV>s 7U ;?i-:r;i/e^EEBSS©«BE 
40 TODC:ffii&bTA»e>x *7Ar';7*3— KT1»^>^CYM& 

$;i/^;i/oai®«ffiVDDfc:«i#^nsJ@-&x A 5 

[0 14 2] fib*CD4^^— THV;^83fiaiilBa)MEYa:x PM 
0Sh7>S?;^tJ'P461x NM0Sb5>J^;^^N461i:ffilSf@ 

(c:c:T-tt2{i) (DTttgmffilBltlBlESF-efiifiK^ns. 
b^>s?:xi'P46iO:x JtS'f 7';i/©^ebdS 

50 feS. h^>s;>^4'P461©y-Hc:rU^^-S^e^PR 
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V (i9TDBBin«: b^ h 9 > i>:^ i'N46lO V 

est: J; >3*^$tiSM^T*«. 
[0 14 31 C©J:aJ&«B!ct^*Vx-C, m«ffiVSSi: 

vDD^c^g^&bTiP6^ a^at^Ut^^— ktki/;^cym& 
^ A 7* - K T K w xcYMtiMiiS-r s ir * — f*— 

[0 14 4] 03 3tt> -fi^afcb-CIEJSTVVXlBfiill 

T'U 7*3- K U;:^CYM^«l£-r^m^YMTn. CYMBn 
(n=0, K 2) ) SA;*7U XFY^jKUS^Unv 

[0 14 5] 03 4tt. 7^Xh*-F$!iaiilHlSSTCTL?&^ 
UTV^So CCDlHlSSJi. 01 3fc5^bfc®JffllM^. P 

m^\:>X'r7. VE— hV^XTBS;fe^*febT*iaBSrD viJ' 
t:tB:<jt-S. HuJEbfeiEiSJtST^XhMflTNBBm, 

DWEBti. CLCD7^^b*-hV^:;^TBS&«fiK-rS»&CDSlJ 
[0146] JfcC. 7 AT' K UXg3«SllI8StMBYm 

cD»Jffl!t»#fcov>t:8ftKt-S. ^.^:7?a:-^^i:bT^ 

0 3 0 fc^ bfcp{ ^ -fe^UT Iz-f MCA10±©7=— ^'ISl^^ 
?tS*^AT^•^:^la^itllllilBMRYOcD»f^^C■^V^T 

iSlft b. iE«7 b- VT.tm.m'&miiicisif^ h^yi>7. 
^H471S5i-7t^^i:bT> 5t**5-rsiE^ft'f ^-r^;!' 
m^NEEO* 7* 'J ^ A' - 1/ '^^l/OSSSMEVDDtftitt- 

TtftT*— ^5'iWoo±©>>t ^ >j -feyi/MctfiE b <mff-rzz. 
t^mmLxi^^. *r/i£!-rs*7A7'U7*3-K7Ki/ 
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>s?p^i'N47i^^®$^s. ccitn Kaif^-rs;^^ u 

7A7•y7*n-KT^•l/::<CYM4SA*$^^Si:^ iBlT' 
l';Xf3flS@ll&NlffiYK:*3it %SSS)giS*SHuiEcD7 JL-X 
FYK:a;»)jg»f$ns. bfeA^oT. iEMTtS-f 
a^NBE0/)J7- >; ^-y-i? U'<;i/CD«®«jEEVDDfc:«^^c 

[0 14 7] ^s.-y^-f^u^mm-t^m-^iz^i^^xi, 

m^K. y^-TCftT^xm^RBn^fefflV^TiJ^^-T* 

aibTA>e>s 03 ZtrS^bfcy^-T'Kl'XlBiSlHlBSBM 
RYt:5t«»ii&«$iitr« 
[0 14 8] JWTT-H:^ ^A^ArKWJ^m^K^-f ^'^ 
<3DIaI»1ll^fcoV^TiiH8rS. 03 5 B:. lEMAvAT 
^•^;^fi^^•^'^/^NDRVk®:^fiK«i9^jf^bT^^S, iE^ 
20 A^ATKUJ^M^H^-f/^NDBVktt^ NANDSISNDIO^ N 
0ElHlI»ME20x -f ^/^-^ElSIVSO-p^J^^nS. NDIOK 
*V^-Cs — :&©S8^^{C*^A7'KWX-<*— 7';v©^YM 
k^ ffe;«r©iS^^{:iiEmft'f:?^-7';i'M^BB^-en^ 
nA:<3U ttl;<j^??feA^A7H^x«^YMBkfc:S^-r 
*o iiE20»;:*svN-r, — :;?©fl8?c:*7A7Kvx 

<t^YMBk. flb^r©^^^{r*§a3!<^$lWM^WEB<£-en^ 
nA:*jU aj;^j^?S;!7^ATKW^«^YMWk{cSS|-r 
$e>{C. ^^ATh-UJ^M^YMBk^mOT-RtebT 
A 7 AT K VXe^YMTkfc-fS. 
30 [0 1 4 9] 03 6B:. ^5^5-*?Arb-pxe^H^ 
-^tDDRVmC^figfiaj^fe^ bT43 D x 0 3 5 KiS^ bfeiE« 
* ^ AT P V K ^ -'^HDBVkfc |5l D <fc -5 ICMAMDIll 

^&ND10^ M0RIiS&NB20^ -f >-'t-^lHllSIV30-e«^$n 
ND10{C:}3V^•r, — 75r®^?{C*^AT KWX'f ^— 

RBBm*-tjx-?tvX*;U m*S|il^S*5ATKl/XM^ 
YMDBOmlCS^-rSo NRZOt^SV^Ts — ;?©^?C: 

A^ATKUXa^YMOBOm. flb:)?®JS^{C^^^-7*-^ 

40 ^ATKUXe^YMDWOmCSliBlf S. ^^.t, *5AT 
K ^;^®^YHDB0m^IV30ffi|E bT A 7 AT K l/XM^ 
YMDT0mi:^-5. 
[0 15 0] 03 7 B:^ JCft*^ATHl'X«^K7'f 
/tSDKVn(DmsS.M^mlyXiS*). NORIelB&NRZO. 

^'iHissivso. IV40, vmxm^^ii^o mmti. 035 

■1>03 6t:^bfcA7ATh-l/XM^H^'f'''fi:Jt'^ 
T> NAND151SSND10<)»IV40^ IV41CBSi^6^e>nTV^Sia 
As^JfeS. JtSA^ATHl'Xffi^RYMBOmB:. K^ij^ 
AT K l^>^-f 4^-r;KM^RYMBm?&tt51Jg?^$tlfeIV4 
50 0. IV41T-^^ y 7 r 'J > y b fc^^t- !? ^ K&ii 7 A 
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[0 15 1] w±Tfje'^fe#*^Ar 

^UTs 03 5*fcJ±ia3 6t5^U3feNANDIiSSND104^^ 

[0152] Jkl^s J!;:S7^-^'«Sffit>*V^«^^ «|Jft 

^BYMBmS «lia£EVDD{c:lKi&-r TtS*^ 
A T K 1^ ^ -^tEDE^nS Smb-f S » 

"t^ gEflfe«(ftVSSfc55:oTV>SiE^7i:ft-f;f.— 7';i/m^N 
EBB*" — Jlft'f ^— :r;i/M^DEEBin&«lg«£EVD 

0^«i4^b^Sii:t:J;t). iE«*vA7Kl/XM^K 
5 W /^NDEVfcfe J: ViJ^^ -* 5 A7 b- H 5 

DE^S?S14'fb-r^. 
[0 15 3] ClwtN ia3 5x 03 7 tSsb&NOEiaSSN 
BZOtt. SSa»■M^C:feV^T^ «li«EEVDDi:«:o•CV^ 
5«&a<^(^«<l®M^WEB*sgE*«{iVSS{C|gl&^f tvS d i: 
t:J;DrS^^^b$^^•C^ StR$nfc7^-<5'i^t:i&CT*7 
Ar K l^y^M^YMWk* fcliTCfi* ^ AT U^M^EYMW 

7*- ^ M« § ai'i'M^wEB Asg!*s(4vssic:K[«i ^ n S 

c:i:m;t)TS<4'(b^n-r> *^A7'Kv:^'f ^-z/il'M 
^fYMDfc:^6b•C*^A7' Kl<';^^^YHDWOm*|gl!l^*. 

it?IJg!«g$n)feIV40. IV41f>'^y 7 r 'J V^^-rStfdfe^ 
133 UC5^Ufc7!:^*^ATH^;^tftUilHlSaiD 
TCt*}ltSNOR|BlSSNR10*Jj;VNEllCDig»l6**s+:a->t 

§v^Jl8-&o:. IV40, mi^Wi^m^x. n^ij^ixTY 

l/'y^'f ^— :r;m^EYtta5£^CDS*J!;SA7 A7 K u;^ 

[0 15 4] W±*^e.x 02 7t^bfc;<^»;rPs'^ 
i:03 lt:5^Ufe*^A7KW':^7=3-ytJ;S*7A 
«c»3?^®«;«S*i:«)5. ^-fcx -i«i:bX02 8 
fc^l/fei^fcx -b^l/T l^'f MCAlOtiStt S ^ ^ 

'J-^^;^MCi:^ b;i/Ti/'fDCAio±oy^— b;i/Dc 
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t U •fe;i/7'l^-f HCAlOi:^^— fe;i/7'H'DCA10©&'«r 

J6E b*:5T:S-b;i/T l/-<BCA105&it*1-S d i: RllgT-fe 
So 03 2{::^bfe7i::g*7ATHl/;^g3*llal8S 
EMRYmlC*JV^-Cx iBSr K UJ^tafiSlsIESNMBYiiy ^-T 

10 iE«T K l/;^fB*i|51ESNMEY*5 5 -T K X/T^mSM 

^ —K^^ ^-:^;Ks^DEEn*. MlS-T SNOEEISSNEl 
0> NBllfc^ n-etvA* bTJt:^* V A-f ^.-zr;!/©^ 
YMBIll*#B^■r«^:^:fcJ:»)^ j'-ifUi^^K-T'-^U 

So W±*»€>x ^^J5®02 243J:V02 3t^Nbfc 

v^^ ^mil®, :*:^SMRAM^||3Kt-S^:i:*s-e$So 
20 [0 1 5 5] tC. 03 2T-^bfci^K:, iEMTCS 

T . 7^- * fc H: ^ ^ -7^- ^ i^^ -Kf W tc 
7^:^bfi#TNBBmi:^5-J!;fi5^>^hM^EBmtt. 03 

[0 15 6] cm^T-tt. 8x4Vfy b^J5K©^^U-fe 

;i/TH'MCAio, MCAiiJ: 8 X 1 tr>v h«j«oi^5— fe;i' 

TU^TDCAIO. DCAllfC 8 x 2 tf h^fiEcD5t*-fe;i/Tl-' 
'fBCAlO. ECAll*SIA^S«^&iiiWb-C§fe. b*»U 

So 

[0 15 7] *^A«(^Srfifflt- S:©^, 

b<DW^'^iimm^y'-SrUm.i:.tihXm.%(DK&'r-'^ 

;i/7'H'©t5W^*«l#b«:*s«>. ?)<&iqi±-ri» 

50 
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CO 1 5 8] *fc^ :iixt.-^mm\^x^tzi3^ 

ri'-f DCA10i:OF^CJtft-fe;i'TV"fRCA10<&gSeU K 
7L"f DCAlOi:<Z)Kt:?£ft-fe;i/7'i/'f — *® 

R AM feUat-s c: i: A*Tf t 

[0 15 9] moSIJi^^JfC^evv 1^©MT J 

-rSMRAMtrJV>-ri5iWUt§fc. biPU ;^*'J-fe 20 
5793697-^ (US patent No. 5,793,697) izmm 

[0 16 0] mWi^. ^m^MKi^^uRAMCDmmm^ 

S^bTiJbs T>5^:^ATll, T:^n^^7D > 40 
n^^/^AFE. 7i-vir-^vi/)\^^mmmsiZU ADC2. 
7^i^^;i/-7:^P^^ii|EISSDACl. DAC2> 

"tV^S*s^ T:^Di^7t3>h3i>h-:/D>yi'APE{i, 7" 

^ (vco) . m.tmm^. ejs^iag&i: 
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[0 16 1] ifefz. B\zi:^m^mm<omw^mn 

ESADCltA:^^*i,> m'^mihU^XfTi-'oif-^S^^jV 
^tfe^ns. ADCl©m:*;fs^{±. '<-x>'t>KyD^yi' 

lHlE&ADC2S:frb-cm^«yaiil8SSGClcA:*;$n"C. 
ISDACl/)»& D > h K s/ i7AFD&/M, 

> V-:7D 2/i}^BBD. 7^J^^;i/-7':^D^^iei^[al8SDAClA»?> 
r:^a^7^> bJ^> K::^D2/^AFDS:^bT> T>7^ 

[0162] X^^> H :rp ^> i'BBDfc^3V^T^ 
BStCiSMRAM. tfiifeiftS^BCPU. fl^MaillKSGC 

^iSCPUtt. A*=^-KY*»?>X:«J*<xfca^-^ADCim 

ti^ SGCffi:t7{::j5SbT> ^— ;^>'^> KiTn 'i/^BBDrtc^iJ 

{riSMRAMfciS^W i';i/S^^®^S^55i if 
«ti2.^/e^). M{cMa^^tabfct)^5o S'JoDfiajfcb-Cs 
A*^n5ADCiai*M^43 J;i«GCttl:*;{i^t;:fS btfi 

^jjiaiHiissGc^ftyffli b. ^ fce^^^t3lt^e^S!&7'^ 

^J'^A^, *^^8K:iSMRAMA»e.^^^*a^:e^)^ M 
{c«§ii^fc^J^So Sfex *^B8{c:iSMRAM{±. 

X T-l/^f KttJijt-S Ay 7 r bT feffiffl^ns. 

[0 16 3] JW±©J:-5{c. ^:n*T-EPE0M-1^>7^2;S' 

fc*«WfciSMRAM*jSffl-rS^i:fcJ;D, 

ig>>;^7^Aogi5ai!(&i£^bT> m^mm(Dfbmiti5J: 

v^fec:i:lc:j:t)ge^bfc«l»aibl!»f^3e»sqJt6!ftfc«>. » 

J: SMR AMH:^JSElg|<£* bfcjiS^^x 

[0 16 4] ^%miCX^MRAM<om<D^smM\i. 0 
3 8 tg^ bfclHlBST'o 2/ ^ fci5tt5«|g(©S^I5IESt* 
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fSWK J: S M R AMS— PCD5=- y 7'±{C?&JEi|-r S i';^?^ 
CD^f- y 7'±tJKfiK bfci^;^7^ ALSI 

[0 16 5] ^^.ICgijCDJ&fflfifiJH:. *^WlC«tSMRA 

feJ;aK:^^P«^^'Jtf*t)^ gl»Sg?lHl»t«"JIS**«: 
V''. *(SRlt-(i^ MRAM©»ta^l^raMOns 

<^01J7>'&:*3. *^Ba®®ffl^Ha:MRAM{C{Se> 

-i^e*^ brssnsass^tftm-r s c fc J: D 83istii 
timmx'^^o ^^X'. -mtiyx. mmhs^^ev cph 

ase-Change Memory) ^:•^V^■C^)^:<Cn^^Wt"^o 
[0 16 6] ffi^<b;>{*UH:x mtt, 7'D'>-7*'f > 

•*>7rl/>^x tr^i'i' -J^A-Y ^85 
M3&>e>SS390H (2000^3^ 180 A»&25B) (Proceeding 
s 2000 lEEB Aerospace Conference, Big Sky MT, pp. 

385-390, Mar, 18-25, 2000o ) Xm^^flX^^^o ffl 

u 3 v^;*- bPSx -5^- MJfbjKGox. t&mmsdvx'mm. 
mmmmiiDxm^^ti. miikwmmtmit<D)^^iz 

43J;VKi/'f >K©«^Sig|a•r■s^^£i:bTV^s. SO 

if h?Gix-mmu tmmfCAt^mmmnn^^m 

>^^TR® Kl/'f >«Bgi:ifeJSEi^JPlT2*^)SiEilSUlF^ 

rjv^i' hPG3fg?«g-r5, ^msmmni. mz^xv 

^Bffl^M=i>^'^ bPOlx PG2. PG3CD^n^nSx 
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ra^V^J'^ hPGl*3<fcWT62t<tS^fiKffiiiT;?&s 04 Of 

ttB^^sffi^^RLi:^b•c^^So iBis^^ACDiaeRttx 

•=i-^U5' •1?-'f3i>y^x ^7#. ^6^. ^2528 
M*»«>^2533H (2000^12^) (IEEE TRANSACTIONS 0 
N NUCLEAE SCIENCE, VOL. 47, NO. 6, pp. 2528-2533, 
Dec. 2000, ) X'm^<oixXiSf)y f)\/^-^h.^ Ty 

^*fc-*©«H4co2ffi-C*So 7'^;i'7r:xttJi8 
20 *Wio-rsi:iiS«4*K®*>€.iSffitiT;«^fc^'fb1-s. * 

[0167] Ki±©16f^lSSiP e.s fflg!Yb^ ^ U O^mi- 
tBbftf^ttx MRAMi:Hb<t^*i&f^i:3a:5. bfeA^ 

;i/tiiib«Ji© 2-o©-fe;w{::fflM©i»?B^-eti'eni3is 
m'&,^m\^xmm^-^^^'t^m.H^ b:&5tsr*a^Yb 

30 U-fe;Hc^bSlt1t«?.o§®^g^ai^Jb«;4se.x » 
ftm<#fi^m^5£#g^-r5::i:A*-C-t5©-CN ffl^^b^ 
^ U ©S^ bfc^fl!^W ba&^SHmt-S c: k.iPX t s. 
*fex 4^5— b;i/ASx ^*>;-b^l/i:R|b«lai©2-:?©-b 
;i'T-;^fiS;$n.5©T-x ^JB^aj 5 6 T-JE'^fc i d 

j&TCft-fe;!/?' 1/ -f {c J; * 7 A^j^:)J^?&ffl^{b^ ^ U 

T> ») 4:^««©lSv\ :^gfg©ffl^<b;<^';* 

[0 16 8] 

40 [^Ba©S!i«] ^K^«l^;©^Yb*^lJffl bTti«^f3ijt-r 

Spt ^ U Hr;i/SfflV^fcil5m«*;*cSfiMR AM;&||3!i-r 
[0®©IS#>S:ittWl 

[01] HJSfi^lCi* Hi©MTJjR^ii: HB©h^ 

[02] HH©MT J^^i: lfl©h7>i;;^4'T-#lJ5E 

^ y ■b;i'©«^&^-r0o 
[03] MTJl8^©BfIB©0!IS^1-0, 
SO [04] MTJ3ft?lc:i!En%S^i:3|s:f|^{cJ:S#M@ 
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[05] mmmit:ix^m^tiivmm(Dmmm^mi- 

Mo 

[08] m&m KDA'evzru^y i7<Dm^m i^mi^^ ■< 

[011] ^«lt:isyA~S*a*^lHl8&®SiJcD« 
[01 2] iyS«?!| 1 P^Dyi'&fflV%&^^i;T 

[013] ^mi(D^^^)Tu>f^mri'^fcmm^;t'E 
[01 4] mmm2tzj:^im<DMTjm^ii nscDh 

0. 

[01 6] mm2i::ji?>ijv>hK^-^m>9\<Dm 

[017] ^0!l3t:iSlffia©MTJfg^i:H®CDh 
[018] ||fiiB0l3l^.):S$ga!i'muiBlE§CD«l^{^J^^1- 

0. 

[01 91 mmmA\z^^im<DM'rjm^iiim<Dh 

[02 0] mmm^i^^^m^tiii.m^<DmfS.mtim-r 
0. 

[02 1] ^m4\ci:^m^jL^m&(Dmmm^Bi- 
0. 

[02 2] HJS^JSicJi-S IfliWMT J^?i: im<Dh 

s'^CD«J5£fia|&^-r0 (^©1) , 
[02 3] ^««J5t:<t*HB®MTJ^?i:HB©h 

yi^®«lfiE0J£5^^0 (-to 2) . 
[02 4] lUfit^iJSKliSJtS-fe^l/T'V'f i:'^;!/^^'^ 

^■y-o«ifig0ysg^-r0. 

[02 5] ^mh\^i.-^ii^ h^im^^omsm^m 
■r«i^0 (*©i) . 

[0 2 6] w!mh\Li.^-)}=7 Kimi3^<owm^=m 
•rm:^m (^o2) . 
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[02 7] ^0!!16fcJ:2) IffiCDMT J^^i: Hi(Oh 

[02 81 ^fiS^netciSTCft-fe^i/TV'f 
^^■y-CDafiK0!l^5^i-0o 

[029] 6 J; s * 7 A^^:)Erja;ogtSi0y&^ 
■r«fcfe0 (^® 1 ) . 

[03 01 IIS6^J6k:J:5A7A«Cl^:«rSC©fiife0!l&gl 
i-MJi;0 (^©2) . 
10 [03 1] SeSE^yeCiSA^AT-Kl/y^T^n-^®*! 

[03 2] mm^^i.^'K^ii^wr^\/7.W&^^ 

[033] iiHB^ 6 ic: s.^n9mmm!&i<Dmwm^ 

[034] 6 C J; S h K^JWIlgS©«iJ5g 

fi»J*^-|-ray^0, 
[03 51 *i515«ai6KJ:SiE^*9ATKV:^<S^H^ 

>'^©®i&«^«?ij *^-r 0. 

20 [03 61 iySfi?i|6{cJ:sy5— A^AT'KU'^lg^K 
^ -'^©lli5«fiK0!l&^-r0. 

[03 71 ^^?lJ6t:J:2)5tS*vA7l»V>^^t^g^]«^ 

[03 8] *lgW©MRAM&«®bfcei^«ei§©S 
gB:rns»^?fe^f 0. 
[03 91 ^^h}iLi.Z,^)\r}-X\/^^\^Xti-i-^ii 

[04 01 »Jfi0«7fcJ;5ffl^<b^^y{c43ltS^ty 
•fe;i/©@IS«ffiS«^l*5^-r0. 
30 [04 1] ^fi»|7tcj:s*a^^b;)t^yc:j3t:rs^ty 
•fe;i/©»fB©0!l?£g^^0. 

MTJ-MTJ^?. FXL, FRL-^jKtt{*:JSv TB-i^ 

AWW, ADL, ADH— SJS©(S|t, ID(1), ID(0), IDS 
(1), IDS(O), IREF, IW, IDS(Wl), IDS(W0>"m^, BLK 
•••;>{ ^y>'^Dy^^ WDA— »7— H K^'f ATl/'fs WBD— 

m.^^y^'?^^ "m-m^jLHY'y'i )\ mca, mcai 

0, MCAll-^^y-fe^l/Tl^-fs DCAl, DCAlO.DCAU—y 
^— fe;U7l/-f, ECAlO, ECAll, RDCAIO, EDCAll-JtS 

40 -b;^T^'r^ mjxui, moxli, huxuzo, wjxlzo, mdxu21, 

MUXL21, MUXU30, MUXL30, MUXU31, MUXLSl, HUXU40, MU 
XL40. HUXU41, HUXL41, HUXUD, HOXLD, HUXUDO, MUXLD 
0, MUXUDl, MUXLDl— -^Jl/^^rv^i^-x WCUl, WCLl, WCU 
10, NCLIO, NCUll, WCLll, WCU20, wm."-^^Tijm 
K&^ RDCl, RDC2, RDC3, BDC4. RDC40, EDC41— gg^^j^ai b 
iIS&^ MC, MCL, MCH-^ ^ y DC-^J^^— fe;K DX 
B—D->7*3— K^KU;?;^ XBk— D»>7*n— K®^x AB 
Z"'7\/Aim>'^7.. WRk— ^^aiby— FiSx WWk— « 
^jLHV- km. D, Dj( j=0, DDO, 
50 DDI, DlOO, DlOl, DUO, Dlll-y = — 5^— ^i^, DS, D 
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SO, DSl. BS. OL. DU, DB, DBA, DLE, DLO,DBE, DBO— 

0, "N 7).YMBj(j=0. 7). YMWj(j=0. 7). YMD 
T, YMDB, YMDW, YMDTOO, YMDTOl, YMDBOO, YMDBOl, WD 
WOO, YMDW01-*^A7'KU>CM^, BYMTOO, BWTOl, B 
YHBOO, BYNBOl, BYMNOO. BYNWOl, BYMDTOO, BYMDTOl, B 
YMDBOO, BYMDBOl, BYMDWOO, BYMDHOl-TC:^*^ AT K 
^>^m^^ WCOM, WCOMO, WCOMl-»$»,*«a>'-b\ 

D^llUl...^^^-«§a*la^s^ bys, bysl, bysb, wys, w 

YSL, WYSB-A^Aaj?^^. WIT, WIB, WITO, WIBO, W 10 

iTi, vm-m^iL^y'-i^u. m-/UT:x.mE.. n 

1, N21, N22, N31, N61, N610, N611, N62, N71, N72, 
N73, N81, N82,N91, N92, NlOl, N102, Nllj(j=a l^ 

7), H120, H121, N13j (j=0, U -n 7) , M14j (j 
=0x U —X 7) , N150, H151, N161, N162, H163, H16 

4, N181.N182, N190, N191, N241, N270, N271. N280, 
N281, N290, N291, N331, H332,N333, N334, N401, N40 

2, N411, N412, N340, N341, N350, N351, N360, N361, 
N420, N421, N430, N431, N440, N441, N460, N461, N4 
71-NM0Sh7>i?;^^'. P21, P22, P31, P41, P42, P4 20 

3, P44, P51. P52, P53, P54, P55, P66, P87, P58, P8 
1, P82, P83, P161, P162, P163, P181, P182, P231. P 
232, P233, P234,P235, P236, P241, P301, P302, P30 
3, P304, P305, P306, P321, P322, P323,P324, P451, 
P461-PM0Sbv>S^>^4', VSS•-B?«6S^i^ VDD-SSS 
£Ex VDH— #£Emffix VTH— lJM0S^7>2;>^^CDbSV^« 

m. WET, }m-'m^j2,^UMm^. EQ-T-u^-v-i^-f 

^-y)Vm^. WDT, WDB-l^gB^^a^i^y-Kx YSWl, 
YSWIO, YSWll. YSW2-A7ASJ5EI8S. PCEQ-r>J^+ 
— i^HfiSx 5k—-b>7.T>y. CM, CMDl, CMIO, CMU, 30 
CHD2, CM20, CM21— jfjUVh^^— HS&x BCl, BC2, BC 

3, wA-"JUT7.m^. m-'^>7>T>ym&m^s b 

ES—m^ltilymmfS^s BOT, bob, BOTO, BOBO, BOTl, 
mi—m^tiiLT'—^U. DT, DB, DTO, DBO, DTI. DB 
1, SDLE, SDLO, SDBE, SDB0—-lr>;^5=— ^SSx NDS, NB 

5, NDSO, NDSl. NDL, NDLA, NDB, NDBA, NDLB, NDLO, N 
DBE, NDBO— rt^^tav^-iJ'iSlx MAB-^^U Tl^-f x YS 
DEC, YMD— XDEC—D-^T^n— ACTL 

>5*-^ CX-D r »; - K T K ^:^x CYM 40 

— A^AT'UT'n— HTKUJ^x MS— -7 5; hSlRfa^^ 
DXB— KT Kl/J^x Jm—iiyA'rti— KT K 
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ClXB—i^^^yifJ'^^yyT'^ CB—3 v> 
CD—a"7>K7^3— AB—r Kl':^-'<y7rx DI 
i—Xfin^yyr-, dOl—mtJ^^yyT. UNTl, UHT2-aL 
XPD—D«>7*»J7='3— YPD— ij^AT'UT^a 
—i^^ \n—y^ h^ty^Ts BB'"U — Ky^s^^Tx CK 
••'i^Uirify CHD"OVl/b\ ADB'-'^gBT K Wy^x DQ— 

Dsw-jt3i7*-^«a*jtBiiis&. CNE, cm'-mmmm 
m^s mo, mi. bdio, wii-KSiy'—i^i^. bdioo, 

BDlOl, BDllO, BDlll-TtS^r^-Tt-^Ji^ HYMD-jE 
^*7ATKU7;5*=i— BYMD— TtS^vATKVx^ 
YMDEC— *7ATKl/:^7*:3— YMD, YMk 

(k=0. 3) •••*^ATKP;^^^-:/;i/M^> HADA 
—lESA^AT'KUJ^M^K^'f/tT'U'fx DDBVO, DDB 
Vl—^r^— NDBVk (k=0x 
—x 3) •••iEi^*7ATKl';^®^K^'f/^s TDWBB-^^ 

BYMD-Jt:g*vATKV^ 
=f^—^. BDTC— 5Tfi*^A7'Kl/;^tfttBlHl8&, BADA— 
7!;SA^ATKl/;^M^F^-f/^7'H'x BMBYO, BMBYl 
— Jtft*7A7'HW:^83Jil:llliSs MDIO— NANDBSS, NBl 
0, NBll, NB12, NB20-N0B[1ESn IVIO, IVll, IV2n (n= 
0, U 2) , IV30, IV40, IV41->f BDBV 
0, BDBVl—7t;:^*5A7'KUXm^K5"f PBBB-:/ 
U5^-V-£^©^. TNBBO, Tm\--&Mn^=r7.Ym^. 
TDBBO, TDBBl-i^^— 5?S5^;^h^^x NREO, HBEUHBE 

B— iESiJtft-f^— :r;i'M^x dbeo, dbei, dbebo, deeb 

l-^^-TCft'f^— T'^l/M^x BYHBO, BYMBl-Jtft* 
7ATHu:^'f:?i-7';i/M^> llMBY-iEiS7Kb;^l3tt 
BBS. DMBY-iT^-TKl/^IBIiSliliS. F-JtSfflRIB 
ItilBS, FY-7J.-X. TCTL-7^::^ ht-H«iJ^I51i^. 
TBS— 7^;^ b^— ANT— T^t^^^x AFE— T:^0 
i/'^OVhaiVKz/Dyiy, ADCl, ADC2•"T:^0^^-7' 
DACl, DAC2-7*S^^;i/-7':?-Di/'gg3a 
EES, BBD-'^— J^y^V h':rD ^y^, SPK— XtT— 3(7. LC 
D-MS7*-f:X7'l/'-<. MIK-V'f KEY-A:t»^-> S 

Gc-e^«iai5iESx cpu-ti^iiyoa^g. TE-a«^h5 

>S?:^^. BL-iffillffim, CA-ia«^^x PMC-^^'J 
PSDB-PSi^ :3 SGI-^?^5-JSIffli^« 
PS-jJiUi^'Jcn^-y-h. GOX-.-y- hKfbllg. SDW 

"'tm^. m-msmm. pgi. pg2, P63-^i!«iui 

ia3>4'i' MTl, HT2-^ia«SUg. 
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